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AN AMES CLINIQUICK™ 


CLINICAL BRIEFS FOR MODERN PRACTICE 


what diagnosis should be considered in a 
male over 50 with unilateral hip pain or 
low back pain as a dominant symptom? 


Prostatic carcinoma 
Source —Malament, M.: J. M. Soc. New Jersey 54:115, 1957. 


what per cent of prostatic carcinomas 
are estimated to be operable at the time 


of first examination? 


Only 5 per cent 
Source — Harrison, J. H.; Leman, C., and Herman, H.: Postgrad. Med. 20:457, 1956. 


palliative of choice in prostatic carcinoma 
STILPHOSTROL® TABLETS AMPULS 
Diethylstilbestrol Diphosphate, AMES 


“... benefits an appreciable percentage of patients with advanced prostatic car- 
cinoma, even after other estrogens have failed.”* 
Relieves pain, diminishes urinary symptoms, promotes well-being. 

*Flocks, R. H.; Marberger, H.; Begley, B. J., and Prendergast, L. J.: J. Urol. 74:549, 1955. 


; | \) For complete information write to: Medical Department 


AMES COMPANY, INC e ELKHART, INDIANA « Ames Company of Canada, Ltd., Toronto 
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For fewest postoperative infections in elective surgery, pa- 
tients should bathe with pHisoHex for five consecutive days 
before hospitalization.1-5 


In this way patients enter the hospital with skin bacteria 
already under control.4 “The preparation [pHisoHex] appears 
to kill bacteria quickly, inhibits their growth, renders the 
skin’s surface virtually sterile in many cases, forms an anti- 
bacterial film which kills fresh bacteria in the event of sub- 
sequent contamination after its use ... is nonirritating, and 
. . hypoallergic.”6 


4 Write for Patient Instruction Pads 


1. Queries and Minor Notes: J.A.M.A. 158:619, June 18, 1955. 
2. Walter, C. W.: Hosp. Topics 33:80, July, 1955. 3. Walter, 
C. W.: Hosp. Topics 30:71, Oct., 1952. 4. Walter, C. W.: 
Hosp. Topics 33:74, Sept., 1955. 5. Masterson, R.G., in dis- 


cussion of Nix, F. G., et al.: J. Louisiana M. Soc. 108:395, ° 

Nov., 1956. 6. Medrek, T. F., and Litsky, W.: Surg., Gynec. 

& Obst. (Internat. Abstr. Surg.) 104:209, Mar., 1957. LABORATORIES 
PHisoHex, trademark reg. U.S. Pat. Off. New York 18, N.Y. 
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Instructions : 
RS for daily shower or bath 
et with pHisoHex for 5 days 
er: prior to surgery 
Pane material surgeons use for scrubbing up 
ee HisoHex exclusively instead of soap 
oy fore reporting to the hospital. Be sure to 
ts wash only with pHisoHex 
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VOLUME NINETY-SIX NUMBER FIVE 
Contents + November 1958 
EDITORIAL 
Recognition of Hyperparathyroidism . 613 
B. Marven Brack 
_ SCIENTIFIC PAPERS | 
Injuries to the Head 615 
Kirk V. CaMMACK, KEITH WELBORN AND GEORGE J. Curry 
An evaluation is made of the morbidity and mortality in a group of 795 consecutive 
patients with craniocerebral injuries admitted to a general hospital in one year. 
Paraplegia Associated with Hyperextension Injury to the Cervical Spine 618 
James W. anp Lioyp R. ScHuLtz 
The mechanism, types and management of hyperextension injuries to the cervical spine 
are presented. 
Intervertebral Disc Removal and Spine Fusion . 624 
Epwarp L. Compere, WILLIAM SCHNUTE, CLINTON L. CoMPERE 
AND RoBERT G. THOMPSON 
The authors studied 120 patients in whom an intervertebral disc was removed, followed 
by a spine fusion procedure. Although the results were far from perfect, the authors 
believe that with increased attention to the finer details of spine fusion technic, they can 
be improved. 
Skin Suture Marks 631 
GeorGE F. CrikELAIR 
The author has reviewed the literature to find the causes of suture marks. He discusses the 
causes of such marks and the results of his experimentation. 
Hemangiopericytoma 640 


MANUEL Riveros, Pepro A. RoLON AND JUAN BoGGINO 


A discussion of hemangiopericytoma based upon the available literature, with the report 
of four cases. 


Contents Continued on Page 5 
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effective 


for 
anxvety, 


tension 
and 
msomnia 


= reduces preoperative fear 
= helps ensure natural sleep 
without morning hang-over 
= no significant lowering 

of blood pressure 

= no respiratory depression 
= well tolerated, 

relatively nontoxic 


THE ORIGINAL MEPROBAMATE 


DISCOVERED & INTRODUCED BY 


WALLACE LABORATORIES 


NEW BRUNSWICK, NEW JERSEY 


REFERENCES: 


1. Rushia, E. L.: Preliminary 
report on the use of meprobamate 
for pre-anesthetic sedation. 
J.M.A. Georgia 46:93, 

March 1957. 

2. Lamphier, T. A.: The role of 
meprobamate in postoperative 
surgical care. Ann. New York 
Acad. Sc. 67 :810, May 9, 1957. 
3. Kern, E. C.: Preoperative 
sedation with meprobamate 
(Miltown) in surgery of eye, ear, 
nose and throat. Eye, Ear, 

Nose & Throat Month. 36: 408, 
1957. 
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Emotional Reactions of Surgical Patients to Hospitalization, Anesthesia and Surgery 


Harvey H. Corman, Epwarp J. Hornick, MARILYN KRITCHMAN 
AND NETTIE TERESTMAN 


A group of adult patients were interviewed by a psychiatric team before operation and 


six to eight weeks postoperatively. Preoperative fear was found in 80 per cent of the 
patients and some postoperative reaction occurred in 40 per cent. 


Orthopedic Aspects of Congenital Hypertrophy. 


RicHarp S. Bryan, Paut R. Lipscomp anp Cari C. CHATTERTON 
The authors review briefly the literature regarding total congenital hypertrophy and 


report eleven cases of total congenital hemihypertrophy, one case of total crossed con- 
genital hypertrophy, and fifteen cases of total congenital segmental hypertrophy. 


Analysis of Eighty-six Cases of Intertrochanteric Fracture of the Femur Treated 
Conservatively 


Lynn O. Litron CHARLES E. WorKMAN 
The conservative management of intertrochanteric fractures of the femur may be the 


treatment of choice, especially in small community hospitals where surgical facilities are 
limited. 


Experimental Studies of Peripheral Arterial Embolism in Dogs 


Hrroakt KawakITA, YUKINAGA SEKIYA, OSAMU 
AND Htiroya KoKkuGa 


Experimental embolism was produced in the peripheral arteries of the various systems 


by the injection of a specially prepared rubber compound solution. The pathologic and 
electrophysiologic changes which occurred following these injections are reported. 


Alloplastic Repair of Defects in the Chest Wall. 
H. Mitwipsky anp H. ROMANOFF 


The authors report the principles involved in the adequate repair of defects of the chest 
wall either by autogenous tissue or alloplastic substance. 


Gastroschisis 


RosBert L. Simpson AND D. CayLor 


Two cases of gastroschisis are presented, with a discussion of the most useful methods of 
repair and an emphasis on the usefulness of one procedure for closure of the defect. 


Contents Continued on Page 7 
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Ethoheptazine Citrate with Acetylsalicylic Acid, Wyeth 


for everyday pain control... 


for your many patients requiring 
potent analgesia but not an injected narcotic 


Proved by extensive evaluation'?> in 1998 patients in diverse 
areas of medicine and surgery, including: 


arthritis, bursitis, early metastatic carcinoma, fibrositis, 
grippe, herpes zoster, ligamental strain, low back pain, 
menstrual pain, myalgia, myositis, neuritis, pleurisy, 
postoperative pain, postpartum pain, sciatica, trauma, 
dental pain 


© exclusive Wyeth non-narcotic analgesic plus 
anti-inflammatory action 


© prompt, potent action—as potent as codeine 
© documented effectiveness and safety!? 


\ Supplied: Tablets, bottles of 48. Each tablet contains 75 mg. of Wuetht 
: ethoheptazine citrate and 325 mg. (5 grains) of acetylsalicylic acid. ZY 


® 
Philadelphia 1, Pa. 


1. Cass, L.J., et al.: J.A.M.A. 166:1829 (April 12) 1958. 2. Batterman, 
R.C., et al.: Am. J. M. Sc. 234:413 (Oct.) 1957. 3. Medical Department, 
Wyeth: Final Report on the Clinical Evaluation of Zactirin. 
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Primary Non-specific Ulceration of the Small Intestine . . . . . . . . 679 
O. BARNETT 
Although non-specific ulceration of the small intestine is an uncommon disease, the sur- 


geon should be prepared to resect involved bowel when he finds it at operation. The 
literature is reviewed and two illustrative cases are reported. 


Ileorectal Anastomosis in the Treatment of Ulcerative Colitis . . . . . . 684 
Rupert S. CorBETT AND FREDERICK C. O’DELL, Jr. 


A series of seventeen patients with ulcerative colitis underwent ileorectal anastomosis 
during an eight-year period. A discussion of these cases is presented. 


An Operation for an External Pancreatic Fistula . . . . . . . . . . 689 
JosEpH M. MILLER AND MILTON GINSBERG 
A pancreatic fistula, draining 400 cc. daily, persisted after external drainage of a pseudo- 
cyst in a middle-aged man with chronic pancreatitis. It was successfully transplanted to a 


defunctionalized loop of jejunum. Details of management and a review of the literature 
make this a worthwhile case report. 


The Appendix, the Tissue Committee and the Small Hospital . . . . . . 693 
G. L. WarkIns 


The effectiveness of the Tissue Committee in improving the accuracy of diagnosis of acute 
appendicitis in a seventy-five bed rural hospital is presented. 


PRACTICAL SURGICAL SUGGESTIONS 


A Method of Eliminating Air Bubbles in a Bubble-Type Oxygenator . . . . 6096 


Mary Lou Faccetta, M. N. Zunpi, A. E. Greer, J. M. Carey 
AND J. A. SCHILLING 


A method of rapid elimination of the air bubbles that appear during the priming process 
of the DeWall-Lillehei oxygenator is described. 


A New Approach for Dorsal Cordotomy. . . . . . . . . . 608 
E. Hunt 


A muscle-splitting incision has been devised for dorsal cordotomy or decompressive 
laminectomy and rhizotomy for malignant tumor. There have been no wound compli- 
cations following this approach and it has been effective in reducing postoperative pain. 


Contents Continued on Page 9 
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FOR SELF-ADMINISTERED 
INHALATION ANALGESIA 


“Tri » and the 


Brand of trichloroethylene U.S.P. (Blue) 


“Duke: University Inhaler 


No. 3160 Model-M 


@ notably safe and effective 


“Trilene,” self administered with the “Duke” University Inhaler, under proper 
medical supervision, provides highly effective analgesia with a relatively wide 
margin of safety. 


@ convenient to use 


The “Duke” University Inhaler (Model-M) is specially designed for econ- 
omy, facility of handling, and ready control of vapor concentration, 


@ special advantages 


Induction of analgesia is usually smooth and rapid with minimum or no loss 
of consciousness. Patients treated on an ambulatory basis can usually leave 
the doctor’s office or hospital within 15 to 20 minutes. Inhalation is auto- 
matically interrupted if unconsciousness occurs. 


“Trilene” alone is not recommended for anesthesia nor for the induction of anesthesia. Epine- 
phrine is contraindicated when “Trilene” is administered. 


“Trilene” is available in 300 cc. containers. 


Ayerst Laboratories *« New York, N. Y. * Montreal, Canada 


Ayerst Laboratories make “Trilene” available in the United States by arrangement with Imperial Chemical 
Industries Limited. 5718 
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Kirschner Wire Fixation of Bone Plates in Craniotomies 
RupoLF STRELI 


Stable fixation of a bone plate removed by craniotomy can be assured by multipoint wire 
fixation. 


CASE REPORTS | 
Spontaneous Disappearance of Pulmonary Metastases Following Nephrectomy for 
Hypernephroma . 


JoseEPpH P. ARCOMANO, JAMES C. BARNETT AND JOHN J. BoTTONE 


Spontaneous disappearance of pulmonary metastases over a period of eight months 
following nephrectomy for a hypernephroma is recorded. 


Pulmonary Resection and Closure of Acquired Benign Esophagopulmonary Fistula 
FRANKLYN P. GERARD AND E. Harrison GRIFFIN 
The sixth case of acquired benign esophagopulmonary fistula treated by pulmonary 
resection and closure of the fistula is presented. 
Osteomyelitis of the Os Calcis Following Triple Arthrodesis 
Carvin R. MacKay anp Irvine S. MAvER 
The authors present seven cases of chronic osteomyelitis following operative procedures 
for comminuted fracture of the os calcis. 
Fibrosarcoma of the Tongue 
EuGeneE J. Garvin AND Hatvey E. Marx 
A rare lesion, fibrosarcoma of the tongue, is reported in a patient who has had a six-year 
survival without recurrence. 
Amyloidosis of Gastrointestinal Tract Simulating Gastric Carcinoma 
Paut H. KLINGENBERG 
A case of primary amyloidosis involving the entire gastrointestinal tract is presented. 
The clinical and laboratory evidence supported the diagnosis of obstruction at the pylorus 
by malignancy. 
Mucocele of the Appendix Presenting As a Recurring Abscess in the Right Groin. 
G. W. IRMSCHER AND S. W. OBENourR, JR. 


Recurrent abscesses in the right groin over a three-year period were proved at operation 
to be associated with a mucocele of the appendix. — 


Contents Continued on Page 11 
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New and radical in design, the segmented 
chamber of PEDATROL permits exact control 
of solution or blood administration, from 10 
ml. to 50 ml., in increments of 10 ml. 


Each compartment of the chamber holds pre- 
cisely 10 ml. of fluid. By clamping off at any 
point between compartments you automati- 
cally set up the required dosage. Simple, 
efficient and accurate... without constant 
supervision. Once the hemostat is clamped, 
only the prescribed contents can be admin- 
istered. Flashball® above top segment simpli- 
fies supplemental medication. 


Make PEDATROL standard equipment in your 
Central Supply. Save nursing time ... . ease the 
work load ... surely, safely, economically. 


BAXTER LABORATORIES, INC. 


*Trademark of Baxter Laboratories, Inc. 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texos) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES * EVANSTON, ILLINOIS 
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Perforation of the Cecum Complicating Adynamic Ileus . . . . . . . . 718 
W. G. Eckman, FRANK WENZKE AND WILLIAM ABRAMSON 
A case of spontaneous perforation of the cecum secondary to paralytic ileus is reported. 


The authors stress the importance of needle aspiration of the peritoneal cavity, and 
emphasize the use of prophylactic cecostomy in certain patients with paralytic ileus. 


Duplication of the Stomach 721 
Maysor RicHarp E. GREEN 


The author presents a case history of a two year old child with a gastric duplication. 
Resection of the duplication was possible and the child had no further difficulties. 


4 Congenital Absence of the Gallbladder 


JEROME J. WEINER 


724 


A case of congenital absence of the gallbladder and cystic duct is presented. 


"SPECIAL DEPARTMENTS 
The Diagnostic Corner . 726 
SipNEY W. NELSON 


Case Analysis Clinic 729 


Rocer D. WILLIAMS 


Surgery Court Cases 732 


Howarp Newcoms Morse 


Book Reviews 


ERRATUM 


In Dr. Joseph Hodge’s article, page 428 of the September 1958 issue, 
directions for use of the stopcock have been reversed in the legends 
for Figures 3 and 4. Therefore, the contents of the distal segment of 
intestine can be aspirated and evacuated by turning the handle of the 
stopcock counterclockwise; aspiration and evacuation of contents from 


the proximal segments of intestine can be done by turning the handle 
of the stopcock clockwise. 
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eaner 


p-acetamidobenzoic acid salt of 2-dimethylaminoethanol 


The effects of ‘Deaner’ are unlike those of other 
energizers. After coming on gradually, effects are 
prolonged...free from hyperirritability, jitteri- 
ness or emotional tension... free from excessive 
motor activity ...free from loss of appetite... free 
from elevation of blood pressure or heart rate 
...free from sudden letdown on discontinuance 
of therapy. 


‘Deaner a totally New Molecule 


has proved to be of value in the alleviation of a wide 
variety of emotional disturbances.! It is indicated in 


® chronic fatigue states 
mild depression 
chronic headache 
migraine 
neurasthenia 


behavior problems and 
learning defects in children 


: Deaner produces greater daytime energy, 

better ability to concentrate, and a more 
affable mood.? It promotes sounder sleep.? 
In children it enhances adaptability and 
lengthens attention span. 


Another \ Riker First 
NORTHRIDGE, 


CALIFORNIA 
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helping 
_the hands 
that 
heal 


Guaranteed sterile, Patient-Ready 


BAND-AID SURGICAL CLOSURES 


Provide reinforcement to the incision line after sutures 

are removed, and psychological reassurance to the patient. 
Non-adhering center section prevents sticking to the wound. 
BAND-AID Butterfly Closures, medium and large, are available 
for small wounds not requiring sutures. 
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BOOMERANG? 
—NO! 


When your patient calls again 


—it will be to say “thanks” 
because 

symptoms do not recur— 
complications do not supervene 


AZO GANTRISIN 


ANALGESIC ANTIBACTERIAL 


Especially for urinary tract infections 
ROCHE LABORATORIES | 


Division of Hoffmann-La Roche Inc 
Nutley 10, N.J. 


GANTRisIN® BRAND OF SULFISOXAZOLE 
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DEKNATEL NEEDLE 


PATENT 


THE EXTREME SHARPNESS AND ORIENTATION OF THE DEKNATEL 


‘K’ NEEDLE PENETRATING POINT AFFORD THESE ADVANTAGES: 


@ BENDING OF NEEDLES MINIMIZED OR ELIMINATED. The point 
engages the tissue immediately and advancement is made 
with minimum effort. 

@ NEEDLE HOLDER STABILITY IS MAXIMAL. Since very little 
force is needed to advance the point, twisting in the holder 
is decreased or eliminated entirely, no matter at what 
angle the Deknatel ‘K’ Needle is held. 

@ HEMOSTAT BECOMES A NEEDLE HOLDER WHEN DESIRED. 
Because of the ease of passage, the excessive force of needle 
holder jaws is not necessary to stabilize the Deknatel ‘K’ 
Needle. Any ordinary clamping instrument will do. 


@ USE OF FINER GAUGE NEEDLES THAN PREVIOUSLY POSSIBLE 
because the sharpness carries the finer diameter through 
without bending. 


@ SMALLEST DIAMETER HOLE POSSIBLE, The Deknatel ‘K’ 
Needle point is completely within the diameter of the wire, 
thus making the hole of a taper point needle—the smallest 
one possible. There are no lateral projections of cutting 
sides to enlarge the hole. 

@ SEMI-MALLEABILITY., Curvature of the Deknatel ‘K’ Needle 
may be changed at will for a particular modality without 
increasing the danger of its breaking or bending in use. 


ADDITIONAL ADVANTAGES 


GENERAL SURGERY 


@ FINEST APPROXIMATION OF SKIN WOUNDS. Because of the 
orientation of the point, the very edges of skin are coapted 
with ease, producing superior cosmetic results and de- 
creasing the scarring potential. 


@ SKIN CLOSURES WITH FINER GAUGE NEEDLES THAN EVER 
USED BEFORE. Closure is readily made with a 6-0 arterio- 
vascular-type needle—a finer diameter than the equiva- 
lent ophthalmic needle. The use of finer diameters also 
decreases the scarring potential. 


@ EXTREMELY FINE PICKUP WITHOUT TEARING OR CUTTING 
OUT OF TISSUE. Subcuticular Bites: The absence of cut- 
ting sides and the orientation of the point allows the pick- 
up of finest sections with minimal trauma. 


@ PASSING OF RETENTION SUTURES. It is no longer neces- 
sary to ‘wrestle’ a needle through tissue. The extreme 
sharpness of the Deknatel ‘K’ Needle gives unusual ease 
of passage. 

@ SAME NEEDLE FOR PERITONEUM, MUSCLE, FASCIA AND SKIN. 
The absence of cutting edges on the Deknatel ‘K’ Needle 
outmodes the need for changing from taper to cutting 
— needles. The Deknatel ‘K’ Needle is all-purpose in 
closure. 


OB-GYN SURGERY 


Mucosal layers are picked up with almost microtome 
thinness as in the Le Fort operation. 


The needle’s malleability avoids the danger of its breaking 
in vaginal plastic repair. 


For samples, write — 


DEKNATEL 


THORACIC SURGERY 


@ PENETRATION OF CARTILAGE WITH SMALLEST POSSIBLE 
HOLE such as costochondral junctions and trachea. A 6-0 
arteriovascular needle with a Deknatel ‘K’ point easily 
penetrates the bronchus with greatly decreased proba- 
bility of splitting. 


@ LIGATION OF BLEEDERS ON THE SURFACE OF THE PERIOS- 
TEUM AND TRACHEA. Fibrous tissue will not be torn. There 
are no cutting sides, no cutting in or out. 

@ PASSAGE THROUGH AN ARTERIOSCLEROTIC PLAQUE. The 
Deknatel ‘K’ Needle is sharp enough and tough enough 
to aid greatly in the penetration of the calcification. 


OPHTHALMIC SURGERY 


@ IN CORNEAL AND SCLERAL WORK the Deknatel ‘K’ Needle 
more closely approaches the ideal than any conventional 
cutting, reverse cutting or Grieshaber-type needles. There 
are no cutting sides to split fibrous tissue. There are no 
cutting surfaces above or below to split or cut adjacent 
structures. The upper flat surface picks up fibrous tissue 
in microtome thinness as desired. 


PLASTIC SURGERY 


@ CLEFT PALATE. The needle curvature may be varied into a 
‘Vv’ or any other shape. The needle will not break in bend- 
ing or in use. 


OTOLARYNGOLOGIC SURGERY 

The Deknatel ‘K’ Needle may be formed into a ‘crochet 
hook’ shape. There is no danger of breaking. The sharp- 
ness of the point will carry the needle through the tissue. 


|UNPARALLELED| slability «sharpness 
.--STARTS AS AN EXTREMELY SHARP PENETRATING POINT) 
...CONTINUES AS A TAPER POINT—NO CUTTING SIDES 
‘ 
Pr 
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NEOTHALIDINE provides fast, effective bowel sterilization. 
It affords broad antibacterial activity in a concentrated, non- 
absorbed dosage form. By reducing gas-producing organisms, 
NEOTHALIDINE provides a non-inflated, easy-to-handle bowel. It 
is effective in the presence of food and other organic substances, 
and aids in the mechanical cleansing of the bowel. 


Monilial complications are not likely to occur when fast-acting 
NEOTHALIDINE is prescribed in the recommended dosage. 


NEOMYCIN is widely used as an intestinal antiseptic because 
it is rapidly effective against most intestinal pathogens. 


for intestinal antisepsis... NI k= O T 


SULFATHALIDINE® (phthalylsulfathiazole) is the ideal 
adjunct to neomycin because of its effectiveness against Aero- 
bacter aerogenes, Shigella, and Clostridia — organisms that are 
not responsive to neomycin therapy alone. 

Together, as NEOTHALIDINE — a formula that closely approaches 
the ideal intestinal antiseptic. 


Supplied: as NEOTHALIDINE Granules in a 120-cc. dispensing 
bottle, to be reconstituted with water at the time of dispensing. 
Each bottle contains 12.0 Gm. of Sulfathalidine® (phthalylsul- 
fathiazole) and 8.0 Gm. of neomycin sulfate (equivalent to 5.6 
Gm. neomycin base). 

1, Poth, E, J.: Intestinal Antisepsis in Surgery, J.A.M.A. 153 :1516, Dec. 26, 1953. 
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NEOMYCIN AND SULFATHALIDINE® 


NEOMYCIN AND 


-SULFATHALIDINE® 


TO DO THE JOB 


NEOTHALIDINE and SULFATHALIDINE (phthalylsulfathiazole) are trademarks of Merck & Co.. Inc. 


Qo) MERCK SHARP & DOHME, pivision oF merck & CO., Inc., PHILADELPHIA 1, PA. 
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NOW... 


FULFILLS ALL THE 
CRITERIA FOR 


UF THE 


ibb Con tedium for 


a true solution—permits delineation of gastric and duodenal mucosa, 
and identification of small ulcers 


does not inspissate—risk of residual hard masses eliminated; safe for 
use in the acutely ill and in cases of suspected or known obstruction 


minimal absorption—passes readily along alimentary tract with neg- 
ligible absorption 


virtually nontoxic—safe on accidental, or deliberate, introduction into 
body cavities; may be used in post-anastomosis studies 


miscible with blood—allows detection of bleeding points and visuali- 
zation of bleeding ulcers 


low viscosity—permits demonstration of small fistulous connections, 
including tracheoesophageal fistulae in infants 


cathartic effect—eliminates delay in surgical procedures, or in serial 
or follow-up radiologic studies 


well tolerated—side reactions minimal; contraindicated only in indi- 
viduals with iodine sensitivity 


may be administered orally, by tube, or by rectum 


Gastrografin, providing 76% sodium and methylglucamine diacetyl- 
aminotriiodobenzoates, is supplied in bottles of 120 cc. (4 fl. oz.). 


18 


FOR ADULTS 
CHILDREN - INFANTS 


A CONTRAST MEDIUM THAT 


RADIOLOGIC EXAMINATION 


ALIMENTARY CANAL 


SQUIBB 


New York 22, N.Y. 


Squibb Quality — 
The Priceless Ingredient 


*GASTROGRAFIN’ IS A SQUIBB TRADEMARK 


: 
: 
: 
: 
te 
|| 
| 
Sad 


oming 
January! 


to make the most of your 


talents and techniques . . . 


SUPERB all New 


Mh 
SIGNATURE 
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UELLER CO. 


330 South Honore Street, Chicago 12, Illinois 
Dallas, Houston, Los Angeles, Rochester, Minn. 
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she'll be ready for abdominal surgery in 24 hours... 


Because 97% of the Mycifradin dose remains localized in the intestine, you can prepare 
your patient for bowel surgery with just 6 doses (12 tablets) over a 24-hour period. Re- 
sistant strains of organisms have not been a clinical problem with Mycifradin. 


ready for ambulation in 48 


Mycifradin antisepsis is maintained for as long as 4 or 5 days. Thus your patient is pro- 
tected against infection, healing proceeds rapidly and without complication. Forty-eight 
hours after the operation, the patient is usually free-of fever and ready for ambulation. 


Whenever abdominal surgery is required, choose the specific protection of Mycifradin ... 
or of Mycifradin-N (with nystatin) for additional protection against fungal outgrowth. 


SULFATE 


the standard in preoperative bowel preparation 


* 


Upjohn The Upjohn Company 


Kalamazoo, Michigan 


*rRADEMARK, REG. U. S. PAT. OFF. —-THE UPJOHN BRAND OF NEOMYCIN 
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e Kills by contact a wide variety of 
microorganisms such @s Bacteria (in- 
cluding tubercule pbatillds), Viruses, 
fungi, Protozoa. @ Effective against 
certain important Ofyanisms resist- 
ant to topical antibiotics « Will not 
lead to the development of resistant 
strains @ Effective even in the pres- 
ence of blood, pus or othe: or- 
ganic mettere Color car be washed 
off with water, 


Available: Betadine Antiseptic in 
5 oz. and 16 oz. bottles. Betadine 
Aerosol in 3 oz. bottles. 


Semples and literatuife upon request. 


NONIRRITATING 
TO SKIN MUCOS. 


‘ 


MAY 
new approach...an 
efficient debriding 


agent....”” 


FEBRUARY 
**_..complete healing of 
86% of selected dermal 
ulcers resistant to 
previous therapy.” 


MARCH 

“_..thoroughly cleansed 
the lesions of all necrotic 
tissue and debris...a 
distinct advance....”* 


DECEMBER 
efficient approach 
to the treatment of infected 
surface lesions...no 


evidence of sensitivity....’" 


JANUARY 

“,.-no effect on viable 
tissue...readily adaptable 
to outpatient use.””* 


JANUARY 

was reduced... 
definitely beneficial 

in debriding infected 


wounds....’”° 


MAY 

“‘,..appears to provide an 
environment which permits 
the natural healing 
processes to advance in an 
optimal manner.” 


MAY 

“‘,..produced the desired 
results...its demonstrated 
stability, safety and 
versatility, together with 
its favorable effects, invites 
further use on a broad 


scale....’” 


JUNE 

“*,.-Clinical results were 
uniformly excellent... 
virtually without untoward 
effects...eliminated many 
of the practical limitations 
of the proteolytic agents... 
available previously....’” 


IN PRESS 


convenient dosage 


form...more economical... 


local infection was uniformly 
eradicated without the use 
of antibiotics.” 
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All investigators 


of ingredients: 


substrate. 


The increasing body of clinical evide 
treatment of chronic and infected wounds and ulcers. 


necessity for skin grafting. 


nce proves PANAFIL Ointment singularly effective in the 


substrates to complete proteolysis. 
e Water-soluble CHLoRoPHYLL DERIVATIVES—control inflammation by protecting viable 
tissue from the effects of protein breakdown products— encourage normal healing, reduce 


PackaGING: Available on prescription only in 1-oz. and 4-0z. tubes. 


) company 


MOUNT 


VERN( 


JN, NEW YORK 


and ul 


therapy, is consistently reported to be controlled effectively by PANAFIL alone. 


OINT! ENT 


agree that PANAFIL produces and maintains a clean wound base and 
encourages normal healing. Local infection, even in cases resistant to previous antibioti¢——~ 


The rapid, clean healing observed with PANAFIL therapy results from a unique combination. 


PapaIn, the proteolytic enzyme—digests necrotic tissue and liquefies exudate without 


harm to healthy tissue—eliminates local infection by removing the bacteria-supporting 


e UREA, the protein-solvent—augments the debriding action of papain by exposing protein-———— 


REFERENCES: (1) Miller, E. W, Jr.: New York J. Med. 56:1446, 1956. (2) Garnes, A. L., and Barnard, R. D.: Angiology 8:13, 1957. 
(3) Morrison, J. E., and Casali, J. L.: Am. J. Surg. 93:446, 1957. (4) Miller, J. M.; Godfrey, G. C.; Ginsberg, M., and Papastrat, C. J.: 
Postgrad. Med. 22:609, 1957. (5) Katz, R. I.; Reese, J. W, and Byrne, J. J.: Am. J. Surg. 95:102, 1958. (6) Carpenter, E. B.: Virginia 
M. Month. 85:22, 1958. (7) Wood, O. H.: Maryland M. J. 7:265, 1958. (8) Burke, J. F., and Golden, T.: Am. J. Surg. 95:828, 1958. 

(9) Miller, J. M.: Surgery 43:939, 1958. (10) Carter, C. H., and Maley, M. C.: M. Times, in press. 
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Nurse just tears this new 


foil suture packet open 


to give you stronger, 
more pliable surgical gut. 
It’s sterilized by electron beam. 
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SALICYLATE AND 
(Brand of carbazochrome salicylate) 5 L E E D ! | G 


FOR THE CHILD PATIENT BEFORE AND AFTER ADENOIDECTOMY AND TONSILLECTOMY: 


“1. Preoperative medication: For seven days a day.””! 

before operation Adrenosem, in doses of 1 mg., 

was administered three times a day and a mix- “On the day of operation, Adrenosem 5 mg. 
ture of benzathine penicillin and triple sul- hypodermically is administered to minimize 


fonamides, in doses of 1 teaspoonful three times capillary bleeding.’’? 
FOR ALL PATIENTS BEFORE LARYNGOLOGIC, BRONCHOSCOPIC AND ESOPHAGOLOGIC PROCEDURES: 


“*The routine preoperative use of Adrenosem in bleeding at the time of operation and the ooz- 
tonsil and adenoid surgery diminishes both the ing in the immediate postoperative period.’’* 
IN UROLOGICAL PROCEDURES: 

““My own method is, after ensuring maximum of (1) Oxycel, (2) adrenalin with procaine 
haemostasis, to employ every known means of locally into prostatic capsule, (3) Adrenosem 

ensuring that clotting shall occur, viz. the use systemically .. .’"4 


IN PLASTIC SURGERY: 
“ . . this drug [Adrenosem Salicylate] is a to reduce blood loss and provide a clearer 


valuable aid to plastic surgery in its ability operative field.”’5 

IN ORAL SURGERY: 
“The difference in the control bleeding time “No postoperative bleeding was noticed in 
and the bleeding time after the administration those patients who had received Adrenosem 
of 10 mg., intramuscularly or orally, of Adren- Salicylate preoperatively.’’? 


osem Salicylate was statistically significant.’ 


IN PATIENTS WITH BLEEDING DISTURBANCES: 
‘‘Treatment consisted of the administration of quantities from 20 to 80 mg. over a period of 


Adrenosem® Salicylate intramuscularly in four to eight days before operation.’’® 
NON-TOXIC, NO CUMULATIVE EFFECT: 

‘‘Adrenosem Salicylate is non-toxic and has a traindications. It has no cumulative effect. 

high index of therapeutic safety. At the rec- Patients treated for more than two years show 

ommended dosage levels there are no con- no toxic effects attributable to the drug.’”® 


*U.S. Pat. 2581850,2506294 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENNESSEE 
NEW YORK KANSAS CITY SAN FRANCISCO 
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effective 
in virtually every 


operative procedure 


TO CONTROL OOZING AND BLEEDING 


drenosem 


SALICYLATE 


(Brand of carbazochrome salicylate) 


The photographs to the left show the same 
rhinoplastic procedure on two patients— 
one untreated, one treated with 
Adrenosem. 


Adrenosem is supplied: Ampuls, 1 cc., 5 mg.; 
Tablets, 1 and 2.5 mg.; Syrup, each 5 cc., 2.5 mg. 
Potency of all dosage forms stated in terms of 
the active ingredient, adrenochrome monosemi- 
carbazone. 


Write for literature describing the action and uses 
of Adrenosem Salicylate. 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENNESSEE » NEW YORK e KANSAS CITY e SAN FRANCISCO 


CASE #2 TREATED WITH ADRENOSEM 


1. Orzac, E.: Medical Care of the Child Patient Before and After Ade- 6. Perkins, R.E.L.: A Clinical Investigation of Adrenochrome Mono- 
noidectomy and Tonsillectomy, N.Y. State J. Med. 56:886 (Mar., 1956). semicarbazone Sodium Salicylate, Oral Surg., Oral Med., Oral Path. 
2. Ersner, M.S. and Lerner, S.S.: M. Clin. North America 40:1749 10:230 (Mar., 1957). 

(Nov., 1956). 7. Brode, A.B. and Chianese, T.C.: A Clinical Evaluation of Adrenosem 
3. Peele, J.C.: Adrenosem in the Control of Hemorrhage from the Salicylate. Ann. of Dentistry 15:56 (Sept. 1956). 

Nose and Throat, A.M.A. Arch. of Otolaryng. 61:450 (Apr., 1955). 8. Zubieta C.B. and Escanaverino, R.B.: Adrenosem for the Prevention 
4. Dennehy, P.J.: The Care of the Prostatic Cavity, South African of Bleeding in Tonsillectomy, Am. Pract. 3:385 (Mar., 1957). 

Med. 30:21 (Apr., 1956) 9. Riddle, A.C., Jr.: Adrenosem Salicylate: A Systemic Hemostat, Oral 
5. Brown, W.S.: The Use of Adrenosem Salicylate to Control Post- Surg., Oral Med., Oral Path. 6:617 (June, 1955). 


operative Bleeding in Plastic Surgery: Dermabrasion, Northwest Med. 
57:470 (Apr., 1958) 
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ANNOUNCING 


ae REMARKABLY SIMPLIFIED TECHNIC 
FOR OFFICE LIGATION OF INTERNAL 
HEMORRHOIDS 


Employing an elastic ligature this radically new 
technic should now be within the capability of the 
“occasional surgeon.” 


Offers the distinct advantage of permanent destruction 
of hemorrhoidal tissue instead of the temporary effects 
of injection treatment. 


Internal hemorrhoid is pulled through drum and 
elastic ligature released. No tying, no anesthesia 
nor hospitalization required. No complications ex- 
perienced. Prolapse no contraindication. 


REC Information 
PROCTOLOGICS 


Instruments designed by 
507 Garfield PAUL C. BLAISDELL. M.D- 
South Pasadena, California 


Announcing 


. A handy, fully illustrated booklet 


containing reprints of all the articles of the 


Symposium on Treatment of 
Myocardial Infarction 


Price $2.00 


The American Journal of Cardiology, Inc. 
11 East 36th Street 
New York 16, N. Y. 
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Normal Serum Albumin (Human) 


No risk of serum hepatitis 

Ready for administration; no storage problems 
Human protein; readily metabolized 

Contains no blood-clotting components 

No grouping, typing, cross-matching required 
Supplied: 'ALBUMISOL' 5%—in 250 and SOO ce. bot- 


tles in packages with a set of disposable intravenous 
equipment. 


Also supplied: 'ALBUMISOL' 25% (Salt-Poor)—in 20 


cc. bottles; in 50 cc. bottles in packages with a set of 
disposable intravenous equipment. 


*Janeway, C.A.: Quart. Rev. Med. 9:153 (Aug.) 1952. 
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«<_..the 
emergency 
transfusion 
fluid 

of 
choice” 


Ss 


MERCK SHARP & DOHME 


Division of MERCK & CO., Inc. 
Philadelphia 1, Pa. 
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The NEW 
DUAL 
PURPOSE 


VASELINE 
PETROLATUM GAUZE U.S. P. 
STERILE 


opens to 3x9 INCHES 


“Mesh Absorbent Gouze (44/36) 
regnated with White Petrolotum 
= 
INC 
NEW YORK NY 


me UNOPENED ENVELOPE MAY BE AUTOCLAVED OR COLD-SOAKED . 


e TEAR HERES 


Shorter length ends waste 
on small area wounds. New Z-fold 
insures perfect graft takes. 
Guaranteed sterile at time of use. 


SIZE 


GAUZE 


Three-ply, fine-mesh Now supplied in:  1/2"x 72" 18” 
gauze, lightly impregnated — 36” 36” 
for use in physician's 3x 3°/ 9” 6"% 36” 


office, industrial medical 


department, first aid. Sole Maker: 


CHESEBROUGH-POND’S INC. 


Professional Products Division 
New York 17, N. Y. 


VASELINE is a registered trademark of Chesebrough-Pond's Inc. 
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INTRAMUSCU -DEXTRAN COMPLEX 


stinic other than the intramuscuia 
entration of hemoglobin meas gm. | 
ood and in spite of operation [hemorrhoidectomy 
loss Of blood the concentration increased 
vithin less than 3 weeks. Concomitantly with ti 
improvement there was clinical improvemer 
bsidence of the initial primary symptoms {unusua! 
ty, dyspnea, palpitation on exertion}.”"* 


» had an excellent a ocyte px 
ent on the seventh day, and a complete disap- 
of the anemia and conversion from hypéchron 
chromic cells by the end of two months. She exp 
remarkable improvement in pep and sense of we 
incident with the alleviation of her anemia.” 
n, A. B.: Proc. Staff Meet. Mayo Ciin. 32:705 (Dec. 11) 195: 


: Louis, J., and Limarzi, L. R.: M. Clin. North Americ 
3. 


and 5-cc. ampuls, boxes of 4. sician’s directions in 
ere are 50 mg. of elemental iron per cc. Request Broch 
ron. 


; distributed by Lakeside Laboratories, inc., under license 
Laboratories, Limited. 
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Before your hospital 
buys sutures 
consider these facts... 


1. BASIC PRICES OF GUDEBROD non- 
absorbable sutures have not changed since 
1946. 


2. Real economy can be achieved by steri- 
lizing sutures purchased in bulk (in spools) in- 
stead of expensive fancy packages. 


3. You know the superior handling qualities 
and greater strength after sterilization of 
Gudebrod Cerethermic Finish. 


4. You and your O.R. team appreciate the 
convenience of Gudebrod Sg8gGgEGgG80 sutures. 


5. Champion Serum-Proof Silk and Hand-Craft 
cotton are available in many ‘“‘convenience”’ 
packages as well as spools. 


Make sure your purchasing department checks de- 
livered prices. And—for economy, convenience and 
satisfaction, you'll specify Gudebrod. 


GUDEBROD BROS. SILK CO., INC. 


Surgical Division : 225 West 34th Street, New York 1, N.Y. 
Executive Offices: 12 South 12th Street, Philadelphia 7, Penna. 


CHICAGO e BOSTON e¢ LOS ANGELES 
29 
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BP rip-Back Blades 
are now available... 


in the Puncture Proof 
Sterile Blade package that 
can be autoclaved. 


in the RACK-PACK package— 
blades pre-racked ready for 
sterilization. 


in the CONVENTIONAL pack- harp 


age—six of one size in a rust- 
proof wrapper. 


Ask your dealer 


DANBURY. CONNECTICUT 
A DIVISION OF BECTON. DICKINSON AND COMPANY 


BP BARD-PARKER COMPANY, INC. 


B-P + RIB-BACK « IT’S SHARP +» RACK-PACK are trademarks of BARD-PARKER 
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Less restricted* sedation... 


preoperatively, for instance 


(glutethimide CIBA) 


“One hour prior to surgery, twenty-five pa- 
tients were given one-half to one gram of 
Doriden. Ten of the twenty-five patients slept 
on the stretcher while waiting to be wheeled 
into the operating room. ... the remaining 
patients seemed to have the calm indiffer- 
ence that is found in partially narcotized 
patients. There was no respiratory depres- 
sion. The drug provided very satisfactory pre- 
operative sedation.” 


*SEDATION WITH DORIDEN IS LESS RESTRICTED 
because, unlike barbiturates, it is not contra- 
indicated where renal and hepatic disorders 
are present; unlike many barbiturates, 
Doriden rarely causes pre-excitation; unlike 
barbiturates traditionally used for sedation, 
Doriden is metabolized quickly, thus rarely 
produces “hangover” and “fog.” 


SUPPLIED: Tascets, 0.125 Gm., 0.25 Gm. and 0.5 Gm. 


1. Matlin, E.: M. Times 84:68 (Jan.) 1956. 


Cc ] B A SUMMIT, N. J. 2/2497MK 
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HOR 
QUICK 


Lu. 


Quauity / 


provides dependable, fast, effective therapy 


dependable action 


because all patients show therapeutic 
blood concentrations of penicillin with 
recommended dosages. 


quick deployment 


of the bacteria-destroying antibiotic. 
Within five to fifteen minutes after ad- 
ministration, therapeutic concentrations 
appear in the general circulation. 


higher blood levels 


than with any other penicillin given 


orally. Bactericidal concentrations are 
assured. Infections resolve rapidly. 


Dosage: 125 or 250 mg. three times daily. 


Supplied: Tablets, scored, of 125 and 250 
mg. (200,000 and 400,000 units). 


New V-Cillin K, Pediatric: In bottles 
of 40 and 80 cc. Each 5-cc. teaspoonful 
provides 125 mg. V-Cillin K. 


V-Cillin® K (penicillin V potassium, Lilly) 


ELI LILLY AND COMPANY © INDIANAPOLIS 6, INDIANA, U.S.A. 
833283 
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The American Journal of Surgery 


VOLUME 96 


NOVEMBER 1958 


NUMBER FIVE 


EDITORIAL 


Recognition of Hyperparathyroidism 


is difficult to understand why hyperpara- 

thyroidism is still not being recognized more 
frequently. Albright, Aub and Bauer almost 
twenty-five years ago not only described the 
clinical manifestations but also established the 
diagnostic criteria still employed. The condition 
is sufficiently common to be seen in everyday 
practice and the diagnosis presents no insur- 
mountable problems. Failure to recognize the 
disease is particularly unfortunate since it Is 
potentially fatal, but patients can be treated 
most successfully, provided only that the diag- 
nosis is established before progressive renal 
damage has been produced. 

The condition is rarely recognized, and then 
almost by chance, before complications involv- 
ing the urinary tract or skeleton have de- 
veloped. The former, which include urinary 
lithiasis and renal calcinosis, are more impor- 
tant and occur far oftener than the latter. It 
has been estimated, probably conservatively, 
that 5 per cent of all cases of urinary lithiasis 
and possibly 15 per cent of all cases of recurrent 
lithiasis result from hyperparathyroidism. The 
urinary stones differ in no way from those of 
other diseases except that they, of course, con- 
tain calcium. The pattern of formation of stones 
varies so greatly from case to case that it is of 
little help diagnostically. Renal calcinosis 
is less common but more ominous than lithia- 
sis, since it is associated invariably with 
some impairment of renal function, which 
often proves progressive in spite of cure of the 
hyperparathyroidism. 

Skeletal complications vary from minimal 
recognizable decalcification to advanced gen- 
eralized osteitis fibrosa cystica. The develop- 
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ment of osseous changes is dependent entirely 
on calcium balance. If intake equals or exceeds 
loss, they do not appear. Thus the absence of 
osseous changes has no bearing whatsoever on 
diagnosis. Prior to the work of the Boston 
group, the diagnosis was not made in the ab- 
sence of skeletal complications. The proportion 
of patients having osseous disease has declined 
steadily since. At present, complications in- 
volving the urinary tract are seen at least ten 
times as frequently as osseous changes. Ad- 
vanced osteitis fibrosa cystica, which probably 
is generally recognized at present, is still some- 
thing of a clinical curiosity. 

The symptoms of uncomplicated hyperpara- 
thyroidism, such as generalized weakness, 
gaseous distention, lack of appetite and con- 
stipation, so resemble those of purely func- 
tional states that they are of little aid in sug- 
gesting the diagnosis. They vary with the in- 
tensity of the disease, and in mild cases they 
may not be recognized even by the patient 
until after cure of the hyperparathyroidism. 
Polyuria and polydipsia, resulting from the 
diuretic action of parathyroid hormone, are of 
some importance diagnostically. 

Hyperparathyroidism is found, therefore, by 
the careful screening of patients with the fol- 
lowing conditions: urinary lithiasis with cal- 
cium-containing stones, renal calcinosis, gen- 
eralized demineralization of the skeleton, and 
polyuria and polydipsia. Peptic ulcer and pan- 
creatitis could possibly be added to the list. 
Both conditions are found more frequently 
among patients having hyperparathyroidism 
than would be expected, although the screening 
of patients with either of these two conditions 
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for hyperparathyroidism so far has not proved 
particularly rewarding. For practical purposes, 
the number of cases found will depend almost 
wholly on how carefully patients with urinary 
lithiasis, or a history of lithiasis, are screened 
for the condition. 

The diagnosis, which admittedly presents 
problems, must be established chemically. The 
metabolic changes of hyperparathyroidism are 
an increase in calcium and a decrease in phos- 
phate in the serum, and an increased excretion 
of both in the urine. Of these, only hypercalce- 
mia, which may be minimal indeed, is present 
in all cases. Values below 11 mg. per 100 cc. of 
serum are not uncommon, while, in the majority 
of cases, the concentration of calcium is less 
than 13 mg. per 100 cc. Unless extremely ac- 
curate calcium determinations are available, 
the diagnosis of hyperparathyroidism cannot 
be considered seriously. Although serum phos- 
phate is more variable than serum calcium, 
hypophosphatemia is usually present unless 
renal function is impaired. With impaired renal 
function, the phosphate may be normal or even 
elevated. Similarly, although hypercalciuria is 
usually demonstrable, it may be absent under 
conditions of the Aub diet, particularly with 
impaired renal function or infections of the 
urinary tract. Unfortunately, from the stand- 
point of diagnosis, patients with renal stones 
who do not have hyperparathyroidism fre- 
quently have hypercalciuria so that this finding 
may actually confuse the diagnosis. 

A variety of other tests such as calcium 
loading, phosphate deprivation, phosphate 
turnover, calcium and phosphate loading, and 
tubular resorption of phosphate have been 
employed. They are all complex and none is 
superior to determinations of serum calcium 


in distinguishing minimal hyperparathyroidism 
from isoparathyroidism. In practice, some test 
of the excretory function of the kidney, such 
as a determination of the blood urea, is carried 
out in part to evaluate the significance of the 
serum phosphate. The concentration of serum 
proteins must be known since a major part of 
the total calcium is protein bound and varies 
with the serum proteins. The alkaline phospha- 
tase is a measure of bone formation and does 
not have a direct bearing on diagnosis. 

After the presence of hypercalcemia has been 
demonstrated, it is necessary to exclude other 
hypercalcemic states. Disuse atrophy of bone 
should be obvious, and hypervitaminosis D and 
the milk-alkali syndrome may be precluded by 
reviewing the medications received by the 
patient. Multiple myeloma and metastatic os- 
teolytic malignant growths should present little 
trouble from the standpoint of differential diag- 
nosis. The hypercalcemia of sarcoid reverts 
promptly to normal after cortisone or related 
substances are administered. 

It should not be concluded from this neces- 
sarily superficial review that the recognition of 
hyperparathyroidism is a simple matter. Ex- 
perience during the past twenty-five years has 
demonstrated that it is quite the opposite. 
Case finding remains notably unsuccessful 
except in clinics in which a special interest in 
hyperparathyroidism on the part of urologists, 
Internists and clinical pathologists has de- 
veloped. There is no real reason why the suc- 
cessful experience of the relatively few groups 
who recognize the condition routinely cannot 
be duplicated. 

B. BLACK, M.D., 
Mayo Clinic, 
Rochester, Minnesota 
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Injuries to the Head 


Kirk V. CAMMACK, M.D., KEITH WELBORN, M.D. AND GEORGE J. CurRRY, M.D., 
Flint, Michigan 


From the Section for the Surgery of Trauma, Hurley 
Hospital, Flint, Michigan. 


| yermangg to the head are commonly seen in 
every active emergency service. Although 
their management is uncomplicated in many 
instances, successful therapy often depends not 
only upon frequent examination of the patient 
but also upon carefully timed definitive sur- 
gery. The classic signs of a rapidly expanding, 
space-occupying intracranial lesion, when pres- 
ent, are extremely helpful but, when absent, 
the surgeon can be lulled into a false sense of 
security which may prove fatal to his patient. 
An evaluation of morbidity and mortality in a 
group of patients with craniocerebral injuries 
seen in a selected period of time in a large hos- 
pital with an active trauma service is presented. 

All cases involving craniocerebral trauma 
admitted to Hurley Hospital within a recent 
twelve-month period have been reviewed. 
Hurley is a 625 bed, city-private hospital serv- 
ing a population of 340,000 inhabitants of 
Genesee County, Michigan, a large automobile 
manufacturing center. 

Each patient in whom the diagnosis of injury 
to the head was suspected was hospitalized for 
at least twenty-four hours. Our criteria for the 
diagnosis of injury to the head were: (1) history 
of unconsciousness following trauma; (2) pres- 
ence of a neurologic sign; and (3) presence of a 
skull fracture. 

During the period studied 20,769 patients 
were seen on our emergency service. Of these, 
795 had injuries to the head and were admitted 
to the hospital. There were 127 patients with 
skull fractures; twenty-nine proved to have 
intracranial hemorrhage. 


MILD HEAD INJURIES 


Of the 795 patients admitted, 655 did not 
have a skull fracture or intracranial hemor- 
rhage. The majority gave a history of momen- 
tary unconsciousness or period of amnesia. The 
residual complaints were frequently slight 
headache, vertigo and nausea. 

Management consisted of strict bedrest and 
administration of non-narcotic analgesics as a 
part of symptomatic relief. The patients were 
wakened every four hours for notation of vital 
signs and evaluation of conscious level. 

They were strictly confined to bed until all 
subjective complaints were absent, and were 
permitted to assume the position in bed that 
was most comfortable so long as it was hori- 
zontal. After a trial period of ambulation, they 
were discharged and followed up as outpa- 
tients. If symptoms recurred, they were again 
strictly confined to bed. 

This conservative management reduced the 
incidence of prolonged headache, vertigo and 
inability to concentrate, the so-called “post- 
concussion syndrome.” 

The average period of hospitalization ranged 
from one to seven days. 


SKULL FRACTURES 


One hundred eleven patients (87 per cent) 
with skull fractures did not have associated 
intracranial hemorrhage. The management of 
patients with skull fractures who showed no 
evidence of depression or associated intra- 
cranial hemorrhage was similar to that of those 
with mild head injuries. Ambulation in most 
cases, however, was not permitted until after 
the second week. Subjective complaints were 
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used to determine the time of ambulation. 
Prophylactic antibiotics were given when there 
was evidence of communication between the 
fracture site and the contaminated areas. 

The average period of hospitalization for 
patients with skull fractures ranged from four- 
teen to twenty-one days. 

Depressed skull fractures were surgically 
elevated. 


INTRACRANIAL HEMORRHAGE 


Twenty-nine patients had proved intra- 
cranial hemorrhage; twenty of these had sub- 
dural hemorrhages. 

Of the nine patients who had proved intra- 
cranial hemorrhage other than subdural, there 
were three subarachnoid, two epidural and two 
intracerebral hemorrhages. One patient had 
both intracerebral and subarachnoid hemor- 
rhages, and another had epidural, subarachnoid 
and intracerebral hemorrhages. 

All patients in this group died except one 
who underwent open reduction of a right 
parietal skull fracture and hemostasis of the 
right middle meningeal artery on the day of 
admission. He had been conscious immediately 
following trauma; however, he became semi- 
comatose and a left hemiplegia developed dur- 
ing the five-hour period preceding surgery. 

Of the remaining eight patients who died, all 
but two had massive hemorrhages and died 
within a few hours following admission. One pa- 
tient died on the twenty-second day as a result 
of bronchopneumonia and severe electrolyte 
imbalance secondary to traumatically induced 
diabetes insipidis and respiratory alkalosis. 
Necropsy revealed intracerebral hemorrhage. 
The other patient died on the thirty-eighth 
day following trauma. Bilateral trephination 
was performed on the fourteenth day when 
the patient demonstrated unilateral spas- 
ticity; electroencephalogram showed a contra- 
lateral severe depression of cerebral activity. 
Markedly edematous brain tissue was the sole 
operative finding. Autopsy revealed intracere- 
bral hemorrhage and cerebral contusions. The 
only two patients in the group having surgery 
were the patient with epidural hemorrhage who 
lived and the last mentioned who died. 


SUBDURAL HEMORRHAGE 


Incidence. This group of twenty subdural 
hemorrhages represents approximately a 2.5 per 


cent incidence in a total of 795 patients with 
injury to the head admitted in a twelve-month 
period. These figures are consistent with those 
of other series, dependent upon the hospital 
and its location, and the criteria used to define 
injury to the head. It has been estimated that 
in approximately 1 to 3 per cent of all injuries 
to the head and 8 to 10 per cent of very severe 
injuries to the head, subdural hematomas 
develop. 

Classification. We have classified the sub- 
dural hemorrhages clinically into acute, sub- 
acute and chronic groups although we are 
aware that there are no clear-cut differences 
between them: acute, those who required 
surgery or who died within 48 hours following 
injury (nine cases) ; subacute, those who required 
surgery or who died between 48 hours and 
22 days following injury (eight cases); chronic, 
those who required surgery or who died more 
than three weeks following injury (three cases). 

Acute subdural hematoma: nine patients were 
found to have subdural hemorrhage within the 
first forty-eight hours following trauma. All 
died. Three were operated upon; in the six not 
operated upon, diagnosis was made at nec- 
ropsy, the patients having died within a few 
hours following admission because of multiple 
traumatic injuries. Two patients operated upon 
had extensive craniocerebral trauma; surgery 
was an act of desperation in these instances. 
Both patients had dilated fixed pupils on ad- 
mission. The third patient operated upon died 
on the second hospital day. A subdural hemor- 
rhage under the right temporal lobe was not 
found at surgery. 

The mortality in this group was 100 per cent 
whether or not surgery was attempted, due 
largely to the fact that all of the group had 
massive craniocerebral trauma and associated 
injuries. 

Subacute subdural hematoma: eight patients 
were found to require surgery or died as a 
result of their lesions within twenty-two days 
following trauma. Four survived. Each had 
definite localizing neurologic signs and was 
operated upon prior to the seventh day follow- 
ing trauma. All four who survived were under 
the age of forty. 

Of the four who died, none had localizing 
signs. For this reason the diagnosis was delayed 
in two cases, prolonging surgery to the eleventh 
and twelfth days following trauma. Each of 
these patients was seventy years old. The 
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other two cases were misdiagnosed. One was a 
fifty year old alcoholic who died sixteen hours 
after admission, five days following a blow to 
the head. He had been drinking heavily subse- 
quent to the injury. The other was aseventy- 
five year old woman with chronic hypertension 
and a history of confusion and falling episodes. 
She was admitted to the medical service with 
a diagnosis of cerebrovascular accident and 
died on the second hospital day, four days fol- 
lowing injury to the head. 

It would appear that localizing signs are not 
consistently reliable in the older age group. 
Our survivors were younger patients (under 
forty) with localizing signs which led to early 
diagnosis and prompted surgery prior to the 
seventh day following trauma. 

Chronic subdural hematoma: three patients 
were found to have subdural lesions subsequent 
to the twenty-second day following trauma. 
All three died. Diagnosis was delayed in the 
two patients operated upon, in one because of 
transfer of the patient to another hospital and 
in the other by lack of consideration of the 
diagnosis. The single patient not operated upon 
died on the psychiatric service after having 
received multiple electroshock treatments. 
This patient gave a history of chronic alcohol- 
ism and previous hospitalizations for mental 
illness. 

Localizing signs were absent in all three 
cases. Carotid arteriography and pneumo- 
encephalograms were obtained in only one 
patient and prompted operative intervention. 


CONCLUSIONS 


1. Of the 795 patients with injuries to the 
head seen in one year at Hurley Hospital, 3.6 
per cent had proved intracranial hemorrhage. 

2. Fifty-one per cent of the patients with 
intracranial hemorrhage died within forty- 
eight hours following trauma. 

3. Surgery within the first forty-eight hours 
was of benefit only in the case of epidural 
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hemorrhage occurring five hours prior to sur- 
gery. The patient survived. 

4. All patients with subdural hemorrhage 
in whom surgery was considered necessary 
within the first forty-eight hours died. 

5. In the group of patients with subdural 
hemorrhage the best survival rate was found 
in those (1) who lived forty-eight hours follow- 
ing trauma, (2) were under forty years of age 
and (3) were operated upon prior to the seventh 
day post-trauma. All of the patients presented 
localizing neurologic signs which prompted 
surgery. 

6. Lack of localizing signs in the patients 
surviving more than forty-eight hours caused 
delay of surgery or misdiagnosis resulting in 
death. These were in the older age group, with 
ages ranging from fifty to seventy-five. 

7. In every patient presenting a progressive 
deepening of conscious level, with or without 
the presence of a history of trauma or localizing 
neurologic signs, a diagnosis of subdural hemor- 
rhage should strongly be considered. 

8. The over-all mortality rate in the 795 
cases discussed was 3 per cent. 
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Paraplegia Associated with Hyperextension 
Injury to the Cervical Spine 


James W. MILLER, M.D. AND LLoyp R. ScCHULTz, M.D., Seattle, Washington 


From the Department of Orthopaedic Surgery, The Mason 

Clinic, Seattle, Washington. 

igen to the cervical spine with associated 
spinal cord involvement constitutes one of 

our most serious accidents. The cervical cord 

may be damaged by both flexion and extension 


TABLE I 
TYPES OF CERVICAL SPINE INJURIES PRODUCING 
PARAPLEGIA 


I. Flexion injuries 
A. Type 1. Dislocation 
B. Type 1. Compression fractures 
C. Type 11. Retropulsion of intervertebral disc 
II. Hyperextension injuries 
A. Type 1. Injury associated with arthritic spine 
B. Type 11. Rupture of anterior longitudinal liga- 
ment 
C. Type 11. Rupture of anterior longitudinal liga- 
ment with dislocation 


types of injury. Much has been written about 
paraplegia associated with flexion injuries, but 
not so of extension injuries. It is extremely im- 
portant to classify (Table 1) all cervical spine 
injuries with paraplegia as both treatment and 
prognosis vary widely. Treatment of flexion 
injuries, reduced to its simplest terms, is in 
extension. By the same token, the hyperexten- 
sion injuries are treated in flexion. This paper 
concerns only the second group, namely, hyper- 
extension injuries. 

Barnes [1], in his classic article on the subject 
of paraplegia in cervical spine injuries, reports 
an incidence of approximately two-thirds of 
the patients having undergone a flexion force 
and one-third a hyperextension one. It is fairly 
commonplace to treat all patients with cervical 
spine injuries and associated paraplegia in hy- 
perextension. This maneuver, however, may 
produce further cord damage and death. Barnes 


American Journal of Surgery, Volume 96, November, 1958 


[1] quotes from the Edwin Smith papyrus, the 
first recorded reference to cervical spine in- 
juries with associated paraplegia, written some 
4,000 years ago. The unknown author states 
briefly: ‘One having a crushed vertebra of his 
neck, he is unconscious of his two arms and two 
legs, and is speechless. An ailment not to be 
treated.”” This pessimism is not entirely un- 
founded, for in spite of many notable con- 
tributions, including caliper traction, more than 
half of the patients with paraplegia die and 
those who survive are left with varying degrees 
of paralysis. The prognosis, however, is sur- 
prisingly good in the Type 1 hyperextension 
injury with simple therapy. It is most impor- 
tant in the Type 1 injury not to extend the 
cervical spine nor should a more radical ap- 
proach, such as laminectomy, be performed. 
The prognosis is particularly poor in the Type 11 
and Type 11 hyperextension group in which 
death from an ascending spinal cord edema 
within two to ten days is the rule rather than 
the exception. The purpose of this paper is to 
report three patients with the three types of 
hyperextension injury outlined in Table 1. 
Excellent papers [4-8] have been published on 
the subject in recent years, but because of the 
somewhat specialized nature of the problem 
the knowledge is not widely disseminated. 
Therefore, we believe the reporting of three 
additional patients with injuries of this kind 
seems worth while. The clinical and x-ray 
aspects of the problem will be stressed so that 
its recognition will be somewhat more wide- 
spread and the appropriate treatment may be 
more directly carried out. These patients 
demonstrate all the characteristics of the dis- 
order. We believe our classification of hyper- 
extension cervical spine injuries to be a logical 
and original one. 
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CASE REPORTS 


Case R.S., a fifty-two year old male farm- 
hand, had been drinking and fell forward down a 
flight of steps on the night of June 15, 1946. The 
patient was seen at the site of injury in his em- 
ployer’s home approximately thirty minutes fol- 
lowing the accident. He had facial and forehead 
abrasions and contusions. There was a sensory 
level of anesthesia below Cs and a complete motor 
paralysis of all four extremities. The patient was 
carefully transferred to an ambulance stretcher 
and taken to a nearby county hospital where head 
halter traction was applied in the neutral position. 
He was seen the following morning, approximately 
twelve hours later, and a truly miraculous recovery 
had taken place. The only residual weakness noted 
was in his left biceps, brachialis and deltoid mus- 
cles. X-rays of the cervical spine were unremarkable 
except for scattered degenerative changes. Lumbar 
puncture was not performed. His course was en- 
tirely uneventful and he left the hospital ten days 
later with some residual loss of strength in the left 
upper arm. No further follow-up is available. 


Comment: This is an excellent example of a 
patient who had a hyperextension injury to the 
cervical spine of the Type 1 variety with a 
transient quadriplegia. The skeletal-ligamen- 
tous system remains intact. There is a con- 
tusion of the cord and a hematomyelia which 
clears spontaneously. The outlook in general is 
good in this group if the patient’s neck is not 
further hyperextended and if laminectomy 
is not performed. 


Case u. C. T., a fifty-six year old white man, 
was admitted to Virginia Mason Hospital on 
December 31, 1950. He had received a “rabbit 
punch” during a friendly scuffle, falling forward 
face downward upon the floor. He was not uncon- 
scious at any time but noted immediate severe pain 
in his neck and inability to move his arms and legs. 
The past history revealed no previous neck in- 
juries or spinal disease. 

Physical examination showed a large, middle- 
aged man complaining of severe pain in the neck 
with all passive movements except flexion which 
was comfortable. There were multiple abrasions 
over the nose and forehead. A complete sensory 
loss below the level of the C4 dermatome along 
with a complete motor paralysis of the upper and 
lower extremities was noted. Routine cervical spine 
films showed a fusion of C5, C6 and C7 as a result 
of arthritis. There was a slight posterior subluxa- 
tion of C4 on C5. There was no evidence of fracture. 
Lumbar puncture was performed; the spinal fluid 
was grossly bloody. The initial pressure was 270 
mm. of water which rose rapidly to 380 mm. with 


Fic. 1. The cervical spine is relatively normal except for 
loss of cervical lordosis and minimal lower cervical 
degenerative changes. 


jugular compression. The problem was recognized 
as a hyperextension injury producing quadriplegia, 
and a small pillow was placed beneath the occiput 
flexing the head forward. Sand bags were placed on 
each side of the head for immobilization. The 
patient became increasingly restless and five days 
following the accident the temperature rose to 
105°F. He was placed in a respirator because of 
difficulty in breathing. His condition continually 
degenerated and he died six days after his hospital 
admission. 

Postmortem examination showed the facial and 
forehead abrasions still evident. There was a con- 
tusion and associated edema of the right frontal 
area of the brain. The cervical spine showed a slight 
subluxation at the C4, C5 level with complete rup- 
ture of the anterior longitudinal ligament at this 
level. There was evidence of contusion and edema 
of the cervical cord. 


Comment: This is a typical example of a pa- 
tient with a Type u hyperextension injury. 
The anterior longitudinal ligament had been 
ruptured and there was instability of the cervi- 
cal spine. The patient was only comfortable 
with the head flexed forward, closing the gap 
between the anterior cervical vertebral bodies 
and reducing the cord impingement posteriorly. 
The prognosis is generally poor in this group. 


Case 11. W. T., a fifty-two year old Filipino 
man, was transferred to Virginia Mason Hospital 
on September 3, 1957, four days following an auto- 
mobile accident. The car had apparently over- 
turned and the patient was unconscious for eighteen. 
hours immediately after the accident. The other 
details were not known. 
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Fic. 2. The cervical spine is dislocated posteriorly at the 


C4, C5 level following Crutchfield tong traction in 
extension. 


Physical examination showed an apprehensive, 
small man. A contusion of the forehead was present. 
Neurological evaluation showed the cranial nerves 
to be intact. There was a sensory level with anes- 
thesia below C6. A motor paralysis of the arms and 
legs was present. Routine cervical spine films 
showed a loss of the normal cervical lordosis with 
slight forward tilting of C4 on Cs. No fracture was 
evident. There were minimal lower cervical de- 
generative changes. (Fig. 1.) Spinal puncture re- 
vealed grossly bloody fluid with no response to 
jugular compression on either side. The injury was 
regarded as the flexion type by his attending physi- 
cians. The neck was placed in slight hyperexten- 
sion and Crutchfield tongs were inserted with 
15 pounds of weight. Portable x-rays twenty-four 
hours later revealed a posterior dislocation of C4 
on Cs. (Fig. 2.) We were asked to see the patient 
at this point, and it was suggested that the traction 
be discontinued and the head be placed in mild 
flexion with sand bags on each side of the head. 
This was done and the patient immediately became 
more comfortable. X-rays taken eight days later 


Miller and Schultz 


Fic. 3. The dislocation has been reduced by discon- 
tinuing the traction and flexing the head forward. 


showed the dislocation had been reduced. (Fig. 3.) 
The patient was placed upon an alternating pres- 
sure mattress to avoid decubitus ulcers. He was 
given a broad-spectrum antibiotic for prophylactic 
reasons. An indwelling catheter with intermittent 
irrigations was also utilized. The nursing care was 
excellent and his general condition remained good. 
There was some evidence of brachialis anticus 
return in both upper extremities. He was dis- 
charged one month following the accident, essen- 
tially quadriplegic, to a nursing home. 


Comment: This patient entered the hospital 
with, as far as we can tell, a Type 11 hyperex- 
tension injury. By traction in hyperextension, 
i.e., continuing the mechanism of production, 
the problem was compounded by converting it 
to a Type 111 injury or frank posterior disloca- 
tion. More or less spontaneous reduction oc- 
curred by flexing the head, and the patient 
immediately became more comfortable. The 
ultimate prognosis is poor, of course, in this 
patient and in this group. 
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Fic. 4. Type 1 hyperextension injury showing impinge- 
ment of the cervical cord by the forward bulging of 
the ligamenta flava and osteophytic spurring of the 
posterior vertebral bodies. 


Ligament 


COMMENTS 


Mechanism, Predisposing Factors and Patho- 
genesis. Hyperextension injuries to the cervi- 
cal spine are produced either by a fall forward, 
landing on the forehead or face, or by a blow 
to one of these areas. People who fall down- 
stairs face forward are particularly prone to 
sustain one of these serious injuries. The pa- 
tients are, with few exceptions, fifty or more 
years of age. Advancing age with its normal 
increase in the dorsal kyphosis, plus compensa- 
tory increase in the cervical lordosis, predis- 
poses the older individual to these disorders. 
These patients usually have cervical spine de- 
generative changes and accompanying relative 
lower cervical immobility. Type 1 hyperexten- 
sion has been nicely shown by Schneider et al. 
[7] and Taylor and Blackwood [8] to produce 
extensive impingement of the cervical cord by 
bulging forward of the ligamenta flava posterior- 
ly and osteophytic spurring of the posterior 
vertebral bodies on the anterior cord. (Fig. 4.) 
The spinal cord occupies nearly all of the spinal 
canal in the cervical area and the squeezing force 
may actually produce indentations anteriorly 
and posteriorly in the cord. This has been aptly 
referred to by Robson [5] as “molding”’ of the 
cord. (Fig. 5.) Schneider et al. [7] have care- 
fully worked out the stresses that occur upon 
the cord with this type of injury. The com- 
pressive, torsional and tensile stresses are well 
correlated with the neurological findings and 
recoveries in these patients. What is more, these 


621 


Maem 


Fic. 5. Normal cervical cord on the left. “‘ Molding” of 
the cervical spinal cord by ligamenta flava and osteo- 
phytic spurring that may occur with hyperextension 
force on the right. 


patients may have central cord hemorrhage, 
producing the syndrome of acute central cervi- 
cal cord injury or hematomyelia. 

A continuing hyperextension force to the 
head produces an increasing stretch on the 
anterior longitudinal ligament with either par- 
tial or complete rupture in the mid-cervical 
region, a Type 1 lesion. (Fig. 6.) Occasionally 
a small piece of bone may be avulsed from an 
anterior cervical vertebral body. The spinal 
column may be literally opened up anteriorly 
like a book. The same stresses are placed upon 
the cord as in the Type 1 injury but to a greater 
degree. Davis [3] found that the anterior longi- 
tudinal ligament has no elasticity or stretch 
but that it has a high breaking strength, averag- 
ing 337 pounds in autopsy specimens. Papers 
published a number of years ago frequently 
stated that the anterior longitudinal ligament 
was secure against severance by horizontal or 
hyperextension forces. It was believed that 
when the head was bent backward forcibly, 
the brunt of the force would be borne by the 
atlas and axis and that fractures would take 
place at this level. This, however, is not the 
case. In the cervical area it is believed that the 
cord injury occurs as a result of pressure or: 
traction, or both. Crooks and Birkett [2] found 
the level of cervical cord injury was usually at a 
higher segment than the spinous injury, sug- 
gesting the importance of traction in the 
pathomechanics. 

Finally, if the hyperextension force either 
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Fic. 6. Type 1 hyperextension injury with rupture 
of the anterior longitudinal ligament by severe hyper- 
extension. 


at the time of injury or later continues to act, 
the Type 111 lesion is produced. The posterior 
longitudinal ligament is stripped from one or 
more of the mid-cervical bodies and a frank 
dislocation with inevitable cervical cord damage 
of irreparable nature occurs. (Fig. 7.) 

Clinical Picture and Roentgen Evaluation. 
The patients are usually fifty years of age or 
more. They present with facial or forehead 
abrasions or lacerations. There is evidence of a 
mid-cervical para- or quadriplegia. All move- 
ments of the head except flexion are very pain- 
ful. Spinal puncture ordinarily fails to reveal 
evidence of a block. The x-rays frequently show 
a lower cervical arthritic process, but may be 
strikingly unremarkable otherwise. If a fracture 
is present there is usually a small avulsion chip 
from an anterior vertebral margin. 

Management. A more or less routine pro- 
gram of treatment may be followed in this type 
of cervical spine injury. General physical exami- 
nation to rule out other injuries, plus careful 
neurological evaluation, must be made. Con- 
comitant frontal lobe injury is not unusual. A 
program which will make the patient com- 
fortable is of cardinal importance. Caliper 
traction in extension is contraindicated since 
It reproduces the mechanism of the injury and 
may further aggravate the injury to the cord. 
The head should be slightly flexed with a small 
pillow and placed between sand bags, neutral 
as to rotation. Good nursing care is of the utmost 
importance. An alternating pressure mattress is 
most helpful in the prevention of decubitus 
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Fic. 7. Type 1 injury with stripping of the posterior 
longitudinal ligament from the vertebral bodies with 
dislocation and cord damage. 


ulcers. An inlying catheter should be put in 
place early and intermittent bladder irrigations 
used. Suctioning of the respiratory passages 
must in some instances be utilized frequently. 
Tracheostomy may at times be necessary, as 
well as the respirator. Fluid intake must be 
watched and if the oral intake is not adequate, 
intravenous fluids are indicated. Constipation 
and fecal impaction can be avoided by judicial 
care and use of catharsis or enemas. Prophylac- 
tic polyvalent antibiotics are given to prevent 
pneumonia and urinary tract infections. 

Prognosis. These injuries are grave and 
the prognosis is by necessity guarded. Crooks 
and Birkett [2] reported on eight patients with 
complete paraplegia; early death occurred in 
60 per cent. Barnes [1] reported on six patients, 
with death in five. The mechanism of death is 
most commonly respiratory failure due to 
intercostal weakness or paralysis. Pneumonia 
and anoxia are a constant and serious threat. 
The prognosis of the patient with a Type 1 
lesion is often remarkably good if the neck is 
under no circumstances hyperextended. Sur- 
gery should assiduously be avoided as it may 
prevent normal spontaneous recovery. 


SUMMARY 


Three patients with severe hyperextension 
injuries to the cervical spine have been pre- 
sented. The pathomechanics and clinical clues 
of forehead and facial abrasions or lacerations 
and quadriplegia have been stressed. The mini- 
mal roentgen findings in the initial films have 
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Paraplegia and Hyperextension Injury to Cervical Spine 


been mentioned. A simple classification of these locations of the cervical spine. Brit. J. Surg., 31: 
injuries has been outlined. Middle-aged or 252-265, 1944. 


older people who present these findings should * Arch. 
not be hyperextended. The patient’s head 4. Kaptan, C. J. Cervical hyperextension injuries with 


should be slightly flexed and further supported paraplegia. J. Bone e» Joint Surg., 35B: 97-100, 
with sand bags on each side. Good nursing as 1953. 
oul an cahes supportive therapy is important. 5. Rosson, P. N. Hyperextension and haematomyelia. 


Brit. M. J., 1: 848-852, 1956. 
The prognosis is good in the Type 1 lesion, 6. Rocers, W. A. Fractures and dislocations of the 


ultimately poor in the Type 1 and Type m1 cervical spine. J. Bone e* Joint Surg., 39A: 341- 
lesions, and early death is not unusual. 376, 1957. 
7. SCHNEIDER, R. C., Cuerry, G. and Pautek, H. The 
syndrome of acute central cervical spinal cord in- 
REFERENCES jury. J. Neurosurg., 11: 546-577, 1954. 
8. Taytor, A. R. and BLackwoop, W. Paraplegia in 
1. Barnes, R. Paraplegia in cervical spine injuries. hyperextension cervical injuries with normal radio- 
J. Bone er Joint Surg., 30B: 234-244, 1948. graphic appearances. J. Bone é* Joint Surg., 30B: 
2. Crooks, F. and Birkett, A. N. Fractures and dis- 245-248, 1948. 
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“Auguste Nélaton was born in 1807 in Paris. He presided with Malgaigne, who has 
been described as the greatest surgical historian and critic the world has yet seen, at the 
Hopital St. Louis. He comes down in history as an operator and teacher with a reputation 
as great as that of Dupuytren. We are told that he was a most modest man, quiet in his 
habits, of a friendly disposition and most considerate of the unfortunate. He was the 
first to devise a bullet-probe (this was used in Garibaldi’s case). The present-day flexible 
rubber catheter was his invention. In gynecology, he was the first to describe pelvic 
hematocele (1851-52), and due to his efforts, ovariotomy was established in France. 
His principal work is his ‘Eléments de Pathologie Chirurgicale’ (1844-59). The surgeon 
is familiar with the Nélaton dislocation, the wedging of the astragalus between the 
widely separated tibia and fibula, usually complicated with fracture. The fibrous tumor 
or sarcoma lying between the peritoneum and the muscles of the abdominal wall is 
known as Nélaton’s tumor. Nélaton’s line is a line drawn from the anterior superior 
spine of the ilium to the tuberosity of the ischium; normally the great trochanter lies in 
this line, but in cases of iliac dislocation of the hip or fracture of the neck of the femur, 
the trochanter is felt above the line. Auguste Nélaton died in 1873.” (T. S. W., Am. J. 
Surg., 14: 691, 1931.) 
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Intervertebral Disc Removal and Spine Fusion 


Epwarp L. CompPErE, M.D., WILLIAM SCHNUTE, M.D., CLINTON L. COMPERE, M.D. AND 
Rosert G. THompson, M.D., Chicago, Illinois 


peers or future disability of the lumbar 
spine for strenuous activities, following lum- 
bar intervertebral disc protrusion and surgical 
removal, is a problem which is met either by 
ignoring it or by recognizing the basic spinal 
pathology and adding a spine fusion procedure 
to the simple disc removal. 

At the present time there are two distinct 
schools of thought on the subject of combining 
spine fusion procedures with disc removals. 
Some surgeons believe that removing the disc, 
and thereby relieving the sciatica, is all that is 
indicated. If, in the future, back pain warrants 
a second surgical procedure, a spine fusion 
may then be performed. Many other surgeons, 
however, believe that only to remove the pro- 
truding disc material is to leave behind a major 
percentage of the basic spinal pathology pres- 
ent, namely, instability of the spine, a loss of 
intervertebral joint space, settling arid sub- 
luxation of vertebral facets, and the subse- 
quent development of traumatic arthritis in 
these facet joints. In most cases the patient 
who does require a fusion after an operation 
for disc removal dreads the second operation 
more than the first, and may be resentful 
toward the surgeon who failed to perform a 
fusion at the time of the first operation. 

The pertinent literature reveals many papers 
reporting end results in patients in whom only 
a simple disc removal without spine fusion was 
performed. Ross and Jolsma [9], in analyzing 
366 consecutive cases of herniation of the 
intervertebral disc, in which there was disc 
removal only, report that 82 per cent of their 
patients subsequently had occasional back 
soreness but were able to resume prior work 
without difficulty. Fair results were obtained 
in 14.2 per cent, with occasional episodes of 
back or sciatic pain which, however, was not 
incapacitating. Poor results were noted in 
2.4 per cent. 
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Alfred [2] reports on 130 patients with simple 
disc excisions who were followed up for at least 
one year (average follow-up being 3.25 years); 
g0.8 per cent were able to return to their 
former jobs, 8.4 per cent had to get different 
jobs and only eight-tenths of 1 per cent were 
unable to return to any work. Of this group 
of patients, 87 per cent reported 100 per cent 
improvement, 8.4 per cent had 75 per cent 
improvement and 4.6 per cent had 50 per cent 
improvement. 

Lenhard [7], reporting on Dandys’ series of 
intervertebral disc removals, notes (following 
a questionnaire examination of 336 patients) 
that good results were obtained in 59.5 per 
cent, most of whom, however, had some back 
stiffness and occasional but not incapacitating 
backaches following activity. Improvement, 
with less pain but with restricted activities or 
time lost from work, occurred in 22.9 per cent. 
No improvement was noted in 17.6 per cent. 
Of this entire group, 147 patients were exam- 
ined by Lenhard personally, 23.8 per cent 
showing excellent end results, 67.5 per cent 
(including the excellent group) showing good 
results, 17 per cent showing a fair amount of 
improvement and 15.5 per cent showing no 
improvement at all. 

Spurling and Grantham [73], reporting on 
327 patients with single disc excisions who 
replied to questionnaires, noted 46.5 per cent 
had no leg pain, 45 per cent had occasional leg 
pain and the remainder (8.5 per cent) had 
severe leg pain. Of this group, 40 per cent were 
completely relieved of back pain, 52.3 per cent 
had some degree of back pain and 7.7 per cent 
had as much pain as before surgery. The 


authors believed they had an over-all cure rate 


of 40 per cent, 39.2 per cent having some 
residual back or leg pain, while 20.8 per cent 


were only partially successful or complete 
failures. 
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Disc Removal and Spine Fusion 


Shinners and Hamby [11], following a ques- 
tionnaire examination of 289 patients who had 
only simple disc excisions, found that 69.3 per 
cent were free of pain by the time they had left 
the hospital. However, at the end of the fol- 
low-up period (up to 4.3 years) this free of pain 
group had dropped to 48.5 per cent, 41.5 per 
cent having backaches and 10 per cent having 
leg pain. Raaf and Berglund [10], who reported 
on I1I7 patients with simple disc removals 
followed up for one or more years, found that 
42.7 per cent were completely cured, 28 per 
cent felt 75 per cent better, 6.8 per cent were 
25 per cent improved and 6 per cent felt the 
same or worse than before surgery. 

A number of papers compared the simple 
disc removal with a combined fusion procedure. 
Aitken [1], reporting 112 cases (industrial and 
compensation) of disc removal alone, noted 
25 per cent excellent results, 21 per cent good 
results, 18 per cent fair results and 28 per cent 
poor results. In fifty-three patients in whom 
fusion also was performed, 28 per cent had 
excellent results, 17 per cent good, 28 per cent 
fair, 24 per cent poor and 4 per cent bad. In 
this group of fusion cases 21 per cent were 
stated to have pseudarthrosis. The author also 
noted that secondary fusion appeared to give 
poorer end results than if the fusion had been 
performed at the first operation. Facet damage 
was believed to be the most important cause of 
backache after simple disc exploration. 

Smith, Deery and Hagman [72] reported on 
eighty-three cases in which a combined proce- 
dure using the Hibbs technic for fusion was 
performed. After a follow up of one year or more 
they noted that twenty-four patients showed 
excellent results, were free of pain and had 
returned to their old jobs, thirty-three patients 
showed good results and thirteen showed poor 
results. Barr [3], reporting on 234 cases fol- 
lowed up from two to seven years, found that 
in the cases in which the combined procedure 
was used 60 per cent had no back pain, while 
after the simple disc explorations 45 per cent 
had back pain. Steindler [14], reporting com- 
bined procedures in eight patients, noted com- 
plete relief in 87.5 per cent whereas in twenty- 
three cases the simple disc excision alone gave 
complete relief in only 60 per cent with some 
residual back pain in 40 per cent. He expressed 
the opinion that the combined operation was 
the better of the two procedures. Stinchfield 
and Sinton [15] believed that the indications 
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for spine fusion following disc removal were 
mechanical defect, instability, backache and 
whether the patient was a heavy laborer or a 
youthful person. 

Cloward [5] became convinced that he was 
not adequately caring for his patients by simply 
removing the herniated disc and added inter- 
body fusions using iliac bone grafts. A report 
in August, 1953, indicates that following disc 
removal combined with interbody fusions, 
85 per cent of his patients were considered 
completely cured of the disc syndrome, includ- 
ing backaches. He recommends that all pa- 
tients with disc protrusions should have inter- 
body fusions. His reason for adding a fusion 
procedure is to prevent the collapse of the disc 
space, with a resulting malalignment of the 
facet joints. This fact is well documented in 
some of the previous reports. 

In following up his group of patients for at 
least three years, Alfred [2] reports that 26 per 
cent revealed no change in the follow-up x-ray 
but that 73.8 per cent showed some narrowing 
of the intervertebral space, increased sclerosis 
of vertebral end plates or other degenerative 
findings. In 1948, after following up their pa- 
tients for three to seven years, Caldwell and 
Sheppard [4] noted no change in the x-rays in 
30.67 per cent whereas in 69.3 per cent they 
saw such changes as spurring, sclerosis and 
narrowing of the disc space. They believed, 
however, that there was no correlation between 
the end results and the x-ray findings since 
many with marked changes had excellent re- 
sults. They concluded there were no criteria 
for spine fusion following disc removal. The 
report of the Research Committee of the 
American Orthopaedic Association [16] indi- 
cated satisfactory results in 69.47 per cent of 
patients who had disc excision plus a fusion. 
In 59.8 per cent of those patients with simple 
disc excisions satisfactory results were also 
obtained. In the combined procedure group 
45.7 per cent had residual back pain against 
54.3 per cent in the group of patients with 
simple disc excisions. The hospital stay aver- 
aged fifteen days for those patients with simple 
disc excision against fifty-eight days for the 
combined procedure. The implication from the 
aforementioned statistics is that the prolonged 
hospital stay and the possibility of complica- 
tions with the combined procedure did not 
warrant a fusion to obtain only a 10 per cent 
increase in the number of satisfactory end 
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Compere, Schnute, Compere and Thompson 


TABLE I TABLE II 
DISTRIBUTION OF PATIENTS BY AGE GROUPS LENGTH OF FOLLOW-UP 
Age (yr.) Group No. of Patients Follow-up (yr.) No. of Patients 
10-20 I Il 8 
21-30 16 10 6 
31-40 39 9 9 
41-50 44 8 8 
51-60 19 7 14 
61-70 I 6 22 
5 29 
120 4 24 
results. In their first report on intervertebral TABLE 111 
disc protrusions in 1934 Mixter and Barr [8] TOTAL EVALUATION OF RESULTS BY 120 PATIENTS 
concluded that all patients having disc re- 
movals should have spine fusions. Excellent | Good tory Poor 
To evaluate the end results of a large group 
of patients, all of whom had spine fusions fol- _First 60 patients| 27 14 1 8 
‘ : Second 60 pa- 
lowing disc surgery, the following has been 
From 1945 to 1942, 154 patients with inter- 


vertebral disc lesions were operated upon by 
the three senior authors. Questionnaires were 
sent to these 154 patients, 120 of whom re- 
sponded. These 120 patients were divided into 
age groups, as noted in Table 1. 

A majority of the patients, eighty-three in 
number, were in the age group of thirty-one to 
fifty years. These age limits are the meeting 
ground of the aging (would-be youthful) person 
with his sporadic athletic activities and the age 
of onset of degenerative disease in the pre- 
maturely elderly person. 

This group of 120 patients has been followed 
up for a variable length of time, some of them 
for as long as eleven years and all of them for 
at least four years. (Table 11.) 

These patients were asked to evaluate the 
result of their back surgery by answering a 
series of questions, including whether or not 
they were able to return to their previous 
occupations or whether they had to undertake 
new or easier jobs. They were also asked 
whether or not a brace was used at any time 
following the suggested removal date; whether 
they felt free to bend or flex the spine; whether 
they felt the back was at all restricted in its 
motion; and also whether or not they had any 
residual back or leg pain. After answering 
these questions they were then asked to evalu- 
ate the over-all result of their surgical proce- 
dure, either as excellent, good, satisfactory or 


poor. Table 111 shows the end result impressions 
of these patients. 

There were fifty-three excellent results, 
thirty-two good results, twenty-one satisfac- 
tory results and only fourteen (11.8 per cent) 
poor results. It is also interesting to note that 
percentagewise the results fell very nearly in 
the same grouping when the patients were 
divided into the first sixty and the last sixty 
patients. This would tend to indicate that the 
results on a percentage basis, as noted after 
four years, would carry through to at least an 
eleven-year follow-up. 

It is also interesting to compare the answers 
to the specific questions in relation to the over- 
all estimate of end result. Table 1v shows that 
of the fifty-three excellent results, forty-six 
patients went back to their previous occupation 
while only seven sought new jobs. Of these 
seven, most found better jobs than they had 
heid before surgery. Only one of the fifty-three 
patients with excellent results felt any need to 
wear a brace at any time. Only three of those 
with excellent results felt that there was any 
restriction of freedom in the use of the back, 
and only one thought there was any restriction 
of back motion. None of the patients with 
excellent results complained of any leg or back 
pain at any time after surgery. In the thirty- 
two patients with good results the percentage 
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Disc Removal and Spine Fusion 


TABLE Iv 
Resul Old | New| Used Free Leg | Back 
Job | Job| Brace} °° otions | Pain| Pain 
Bend | Restricted 
Excellent (53) 
46 I 50 I 
7 | 46 52 3 52 53 53 
Good (32) 
ee 25 7 6 31 4 7 6 
26 I 28 25 26 
Satisfactory 
(21) 
16 5 5 16 10 4 
16 5 II 18 
Poor (14) 
6 8 9 3 8 II II 
8 6 5 It 6 3 3 


of patients seeking different jobs was slightly 
increased. A few more felt that they required 
the use of a brace at odd intervals, and about 
20 per cent of this group had occasional back 
pain. In the twenty patients with satisfactory 
results about 20 per cent had occasional back 
pain, while in the patients reporting poor re- 
sults nearly 80 per cent complained of inter- 
mittent back and/or leg pain. However, it is 
interesting to note that in this group of 106 pa- 
tients who had excellent, good or satisfactory 
results, only 10 per cent complained of any 
back pain. The over-all number of patients 
complaining of residual back pain in the entire 
group of 120 patients was twenty-one (17 per 
cent). 

A further evaluation of the results was made 
to note whether or not the vertebral level of 
disc protrusion had any influence on the per- 
centage of excellent or poor results. 

In Table v it can be noted that there were 
sixty patients with protrusion at the L; level, 
with excellent results in twenty-eight cases and 
poor results in seven (11.6 per cent). Of forty- 
five patients with protrusion at L4 level, there 
were twenty patients with excellent results and 
six with poor results (13.3 per cent). There 
were two protrusions at the L3 level, one of 
which yielded an excellent result and the other 
a satisfactory result. There were seven patients 
with combined L4 and L; lesions: three excel- 
lent, two good and two satisfactory, with no 
poor results. In the combined protrusions at 
the L4 and L3 levels there was one excellent 
result, two good results and one poor result 
for a total of four cases. One patient had three 
herniations, at L3, L4 and L5 interspaces, and 
his result was classified as good. There was 
also one patient with a double lesion at L2 and 


TABLE 
DISC LEVEL IN RELATION TO END RESULT 
Ls L4 | 15,4) L4 
Result 

Ls and 4| and 3| and 3| and 2 
Excellent........ 28 | 20 I 3 I 7) o 
14 | 12] o 2 2 I I 
Satisfactory...... II 7 I 2 

ee 60 | 45 2 7 4 I I 


L4 who likewise yielded a good end result. This 
study bears out the well known fact that the 
great majority of disc protrusions take place 
at either the L4 or L5 level. In our series ap- 
proximately 87 per cent occurred at either of 
these two levels as single protrusions, or were 
combined protrusions of both L4 and Ls, for a 
combined total of 93 per cent occurring at these 
two levels. It is also interesting to note that 
the percentage of excellent, good, satisfactory 
and poor results are approximately the same, 
whether the protrusion was at L4 or Ls, even 
though a disc removal at L4 has routinely indi- 
cated a fusion from L4 to S2, whereas an L5 
disc calls for a fusion of only Ls to S2. Results 
when the fusions were prolonged upward to L3, 
although in considerably smaller numbers than 
the L4, L5 disc lesions, indicate that it is reason- 
able to perform a fusion of L3 to S2 and expect 
to get similar results as in the shorter fusion. 
Our results certainly indicate that a patient 
with an L3 disc protrusion should have a fusion 
performed from L3 to S2, if the intervening 
spinal joints indicate a necessity of fusion all 
the way down to the sacrum. 

Table vi reveals the correlation of the type 
of bone grafts used to effect fusion with the 
results obtained. Iliac grafts removed from the 
posterior-superior iliac spine were used in the 
largest percentage of the patients, a total of 
sixty-five patients having iliac grafts. These 
cortical and cancellous iliac grafts were re- 
moved through the same incision as is used 
for spine exploration. In general, the percentage 
of poor results when iliac grafts were used fairly 
well parallels the end results from the other 
types of grafts, namely, about a 12.5 per cent 
failure, as compared to an over-all poor result 
of 11.8 per cent. 

Using local bone in nineteen cases gave a poor 
result in approximately 10.5 per cent. The 
other type grafts were used in too few numbers 
for the figures to be statistically significant. 
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TABLE VI 
TYPE OF BONE GRAFT USED 

Cortex | Local | Iliac Tibial Tibial | Local | Screws 

Iliac Local Iliac Tibial Bone- | and | and on” and | and | across 

Results Bone Bone «H” | +1141) Bank | Iliac | Bone B Local | Bone | Facet 

Bone | Bone | Bank | ?°"* | Bone | Bank | Joints 
Excellent........... 25 8 6 5 3 I 2 2 oO I oO 
es 5 2 I 2 I I o I o I 
anes 65 19 10 7 6 4 3 3 I I I 


The average hospital stay of the group of 
patients in this study was 18.4 days. The pa- 
tient, as a rule, was ambulatory using either a 
plaster cast, a Williams hollow back brace or 
a chair back brace within eight to twelve days 
postoperatively. The patient was then urged 
to be active to the point where he could return 
to office or clerical work within five to six 
weeks postoperatively. Heavy manual labor 
would require a deferred return to work for at 
least four to six months. 

The fourteen patients with poor results are 
analyzed in Table vu. 

In five patients nothing further was done, 
the patients preferring to continue as they 
were. Three patients underwent exploration; 
refusion of the spine was performed, with good 
results. In two other patients refusion was 
performed by other surgeons, with good results 
being obtained. Refusion was performed in 
two more patients, however, without signifi- 
cantly changing the end result. One patient 
had a solid fusion, as revealed by bending x-rays 
of the fusion area, but rated himself as a poor 
result primarily, we believe, because of an 
anxiety neurosis. One patient, who also had 


TABLE vil 

FOLLOW-UP OF POOR RESULTS (FOURTEEN PATIENTS) 

No. of 

Patients 
No definitive therapy..................... 5 
Refusion, with good result................. 3 
Refusion by other surgeons, with good results 2 
Refusion, with poor result................. 2 
Anxiety neurosis, with solid fusion......... I 
Sciatic stretching, with satisfactory result. . . I 


628 


rated himself as a poor result, underwent 
straight leg—stretching under anesthesia with 
a subsequent satisfactory end result. Thus, it 
appears that even when results appear poor 
a number of patients can be salvaged by other 
procedures. 

The patients were asked in the questionnaire 
if they would come in for a follow-up examina- 
tion. Most of the thirty (otherwise unselected) 
patients who presented themselves for a clinical 
and x-ray examination had been having some 
difficulty and so this sampling was not con- 
sidered representative of the whole group of 
120 patients. In this group of thirty patients 
bending x-rays (flexion and extension and 
lateral flexion) were taken in an effort to deter- 
mine whether or not the fusion area was solid. 
After studying these x-rays it was apparent 
that solid fusions were obtained in only sixteen 
of these patients. It is interesting to correlate 
the end results, as the patients stated them 
on their questionnaires, and the percentage of 
solid fusions as demonstrated by x-ray. In 
this group of sixteen patients who revealed 
solid fusions, there were only three excellent 
results. There were eight good results, two pa- 
tients being satisfactory, and three rated as 
poor results. In reviewing the x-rays it was 
noted that the facet joints were completely 
fused or destroyed in all of these cases. It was 
also noted that there was no appreciable arthri- 
tis present above the area of fusion when the 
earliest films were compared with the latest. 
Eleven patients in this group of thirty had had 
fusion effort in multiple vertebrae in which it 
was noted that one or several of the vertebral 
levels were solid while one or more of the 


vertebral levels showed motion in the bending 
films. 
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TABLE VIII 
END RESULT IN THOSE PATIENTS NOT ANSWERING 
QUESTIONNAIRE 
Length of Follow-Up 
Results 
6 mo.|1 yr.| 2 yr.| 3 yr.| 5 yr.| 2 to 6 yr. 
ee I 4 2 I I 9 
Satisfactory....... 2 I 3 
4 2 I I 8(23.5 %) 
Total II 12 5 3 3 |34 


In this group with mixed pseudarthrosis and 
solid fusions we note quite interesting results. 
Only one patient rated himself as excellent, 
two as good, five as satisfactory and three as 
poor. In all these patients with pseudarthrosis 
the facet joints were found to be still visible 
at the level at which the pseudarthrosis was 
noted. In only one case was there any per- 
ceptible increase in the amount of x-ray evi- 
dence of arthritic process above the fusion area. 
Three patients showed complete pseudarthrosis 
between L4 and Ls and Ls and S1, and again 
the results are quite interesting in that one of 
these patients believed he had a good result, 
one a satisfactory result and one a poor result. 
It is thus apparent that even with complete 
pseudarthrosis, as demonstrated by bending 
x-rays, patients can still have good results. 
Likewise, it is apparent that even with a solid 
fusion of the back a few patients may believe 
that the result is poor. 

The medical records of the thirty-four pa- 
tients who could not be located or who did not 
answer the questionnaire were further checked 
and an approximate end result evaluation was 
made. (Table vi.) Of the thirty-four patients, 
eleven were followed up six months, twelve 
were followed up one year, and eleven from 
two to five years. There were judged to be nine 
with excellent results, fourteen with good re- 
sults, three with satisfactory and eight with 
poor results (23.5 per cent). Therefore, 76.5 per 
cent of this group of patients had excellent, 
good or satisfactory results. 

Nearly all of this group of 154 patients had 
had pantopaque® myelograms prior to surgery, 
and most showed some pantopaque remaining 
in the subarachnoid space following the myelo- 
gram. An effort was made to estimate the 
amount of pantopaque remaining immediately 


TABLE Ix 
RATE OF PANTOPAQUE ABSORPTION 
Amount (cc.) Still Present after 
Original Amount Varying Intervals 
(cc.) Remaining in 
Subarachnoid Space 
10 yr.| 7 yr.| 6 yr.| 5 yr.| 4 yr.| Percent 

1.0 I i 10 

5 

25 05 20 

1.0 02 20 

2.0 pS .05 25 

75 33 

1.05 .05 33 

05 .O1 20 

05 ae .02 30 

05 rf .03 60 

1.0 i 05 50 

25 


after the myelogram and that remaining after 
varying intervals of time. As noted in Table 1x, 
in the case of one patient who has been followed 
up ten years, the operator left approximately 
1 cc. of pantopaque in the subarachnoid space. 
Ten years later there was about .1 cc. or ap- 
proximately 1o per cent still visible by x-ray. 
As the interval of elapsed time decreased, 
it is noted that perceptibly more of the panto- 
paque is retained. Even as long as four years 
following pantopaque myelography from 20 to 
50 per cent of the material was still present as 
shown by x-ray. In none of the patients in this 
group was any severe or pathologic reaction to 
the pantopaque revealed either immediately 
after myelography or in the years afterward. 


SUMMARY 


We have concluded that a spine fusion proce- 
dure should be performed upon all patients 
from whom a ruptured or herniated interverte- 
bral disc is removed. Most patients with simple 
disc excision will undergo subsequent degenera- 
tive changes in the facet joints of the lumbar 
spine. We have been unable to arrive at any 


reliable criteria for differentiating among those. 


patients who will not need spine stabilization 
and those in whom back pain will be so in- 
capacitating that a second operation for spine 
stabilization should be performed. One hundred 
fifty-four of our patients with herniated inter- 
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vertebral disc lesions requiring surgical inter- 
vention were reviewed, and in 120 patients the 
end results were studied. Of this group of 120, 
44.1 per cent had excellent results, 26.6 per cent 
had good results, 17.5 per cent were satisfac- 
tory, and 11.8 per cent poor. The number of 
patients complaining of any residual back pain 
in the entire group was I7 per cent. In our 
cases an added spine stabilization procedure 
has not shown any increased incidence of mor- 
bidity as compared to the simple procedures. 
The patients averaged 18.4 days in the hos- 
pital, which is not a marked increase over 
those in whom only a simple disc excision is 
performed. In most patients the length of time 
away from productive employment is also not 
materially lengthened over that when only the 
simple procedure is performed. The results are 
far from perfect, but with increased attention 
to the finer details of spine fusion technic they 
can be improved. Although some of our patients 
exhibit a pseudarthrosis, these spines are re- 
markably stable due to dense fibrous tissue 
formation resulting in a decrease in back pain. 
Surgeons who evaluate end results on a basis 
of relief of sciatica alone tend to ignore a major 
disability factor. Backache is the cause of more 
chronic disability than nerve pain from sciatica. 
No end result study can be accepted unless it 
is based on an evaluation at least four to five 
years after surgery. 

Patients who have had a disc removed and 
later require a fusion dread the second opera- 
tion much more than the first, and all degrees 
of anxiety and psychoneurosis are seen in these 
patients. 

Pantopaque, although believed to be rapidly 
absorbed in the subarachnoid space, was found 
to be present in significant amounts as long as 
ten years after myelography. However, no sig- 
nificant reactions were noted to the prolonged 
presence of the pantopaque media. 
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Skin Suture Marks 


GeorGE F. CrikE.air, M.D., New York, New York 


From the Division of Plastic Surgery, Department of 
Surgery, Presbyterian Hospital and College of Physicians 
and Surgeons, Columbia University, New York, New 
York. 


A the termination of most operative pro- 
cedures the surgeon sutures the cut skin 
edges. It is his aim to place each stitch in the 
skin properly, to have it do its work well and 
to remove it, leaving no mark. Any mark 
that a suture may form is nothing less than 
scar tissue [1]. 

Figure 1 illustrates a well healed rotation 
flap. The patient had a decubitus ulcer which 
was excised and the defect closed using a 
rotating flap. The right half of the incision was 
closed by the surgeon and the left half by 
his assistant. The same needles and sutures 
were used by both and all sutures were re- 
moved at the same time. As seen in the post- 
operative picture (Fig. 1), one-half has promi- 
nent suture marks andthe other has none. 
This suggests that the control of skin suture 
marks can be at the proximal rather than at the 
distal end of the needle holder. 

There is comparatively little in the medical 
literature dealing with suture marks although 
much attention has been given to scars and 
wound healing. Buck [6] in 1876 stressed the 
liberation of the wound edges to prevent 
strain on the cut edges. He first advised the 
proper placing of a skin suture to avoid 
inversion: “... the deepest part of the 
track will be farther from the confronted 
edges of the wound than it is at points of 
entrance and exit upon the surface.” He stated 
that many sutures could be removed in twenty- 
four hours and that metallic sutures were as 
liable to cause ulceration as thread. 

Gillies [2], in discussing suturing, says, 
“How tight to tie is a matter of experience 
and lies between that adequate to bring the 
edges closely apposed and that that cuts 
through by causing tissue necrosis. Err on 
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the loose side. Stitch marks are indisputable 
evidence of a stitch that has caused a local pres- 
sure necrosis and its accompanying infection.” 

Webster [3], in presenting the general prin- 
ciples of plastic surgery, calls attention to the 
possibility of suture marks: ‘Careful hemos- 
tasis, use of the finest needles and suture 
material, and gentle handling of tissues are 
essential for the best results. Buried sutures 
take the burden of tension from the skin 
sutures and allow the early removal of the 
latter so that they leave no scars. Constriction 
of the skin by sutures causes necrosis, and 
necrosis means scarring and deformity. The 
more loosely the skin sutures can be tied, 


Fic. 1. A sacral decubitus ulcer was excised and the 


defect closed with a rotation flap. Note the suture 
marks in the left half of the incision. 


American Journal of Surgery, Volume 96, November, 1958 
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in conformance with good approximation of 
the cut surfaces, and the earlier they are 
removed, the smaller will be their permanent 
mark on the skin.” 

Kazanjian and Converse [4] state that a 
tight suture tends to cut the skin surface, 
leaving a permanent stitch mark. They advise 
placing interrupted sutures only a few milli- 
meters apart if necessary. 

Davis [5] advised incisions in skin tension 
lines, right angle incisions and subcuticular 
sutures. ‘The single on end or vertical mattress 
suture” was described as his most satisfactory 
skin suture. He cautioned against tying sutures 
tightly and advocated the use of tension 
sutures, buried or removable, to prevent scar 
spreading. 

Straatsma [7] has stressed the importance 
of right angle incisions, the following of tension 
lines for incisions, relaxation of the skin edges, 
fine suture material, early removal of sutures 
and support to the skin edges. 

Halsted [8] described the “epithelial stitch” 
in which “hardly more than the epithelium 
is pierced by a needle, and the suture when 
completed describes almost a straight line.” 
This produces no irritation and needs no. 
further attention. It rubs off or may be pulled 
off like plaster. 

Howes [9] has advised against inserting and 
tying in such a manner as to create necrotic 
tissue in which bacteria may grow. He notes 
that the edema which develops in a wound 
in the first forty-eight hours tightens the 
sutures further. He suggests that sutures 
should be used sparingly, that skin edges 
should be everted and that attention to 
details and meticulous care in handling tissues 
cannot be overemphasized. 

Gosis [10] in 1939 and Radcliffe [77] in 1943 
have both described closure of the skin by 
passing sutures between strips of adhesive 
tape fastened to the skin parallel to the cut 
edges. No sutures are needed in the skin, and 
skin suture marks are thus eliminated. 

Gillman and Penn [7] state that it is usual 
to remove sutures in humans between the 
sixth and tenth days. In their opinion, the 
“punctate” suture scars may persist for 
months and even years but “ . such 
punctate marks manifest all the histological 
features of incisional scars and yet, according 
to our clinical observations in man, these 
scars can and usually do ultimately disappear.” 
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Brown [12] advised removing coaptation 
sutures as early as healing seems to warrant, 
if practicable during the first two or three 
days. He said further, “ . a careful opera- 
tor will always remove a suture when blanching 
of the tissue indicates that it has been tied 
too tightly, but beyond this there is still need 
for studying the effect of a suture when tied.” 

The many points stressed in the literature 
apply not only to the prevention of suture 
marks but also to the formation of fine scars 
because both problems are intimately related 
and often affected by similar factors. Of the 
many points stressed, tension has been saluted 
as the major factor in the formation of suture 
marks and certainly this is not to be contested. 
There are other possible causes, however, 
and for a better understanding of the problem, 
all warrant further comment. 


POSSIBLE FACTORS IN THE FORMATION 
OF SUTURE MARKS 


Keloid Tendency. Although much has been 
written about keloids, this problem is not 
understood [3]. The inherent “something” 
that causes keloids and keloidal scars may 
also lead to keloids at the site of skin sutures. 
(Fig. 2A and B.) 

Stitch Abscess. Due to the activity of 
bacteria, usually low grade skin contaminants, 
an abscess may occur around the exits of the 
sutures from the skin. In some instances this 
is associated with the necrosis caused by too 
much tension of a tied suture [9]. The suture 
then behaves as a foreign body, and only 
after its removal will the inflammation subside. 
Boyd [13] states that all repair is fundamentally 
the same. If the infection is destroyed, at- 
tempts at repair begin. If the cavity is small, 
it becomes filled first with granulation tissue, 
then scar tissue [13]. The size of the suture 
mark secondary to a stitch abscess will depend 
then on the size of the abscess. 

Skin Type. Suture marks do not seem to 
occur as commonly in some areas of the body 
as in others. The thin skin of the eyelids 
seldom shows suture marks, and the marks 
seem to be less common on the palms of the 
hands and the soles of the feet. The skin of 
the back, chest, the upper arms and the lower 
extremities, by comparison, is more likely to 
produce suture marks. The same may be 
true of the skin of the lower third of the nose 
and cheeks adjacent to the nasal alae as com- 
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Fic. 2. A, a large keloid of the neck. B, the keloid has been excised, the base treated by radio- 
therapy and a split-thickness skin graft sutured in place. Note the marks from the sutures. 


pared to the rest of the face. It may be that 
the presence of secondary skin appendages or 
rather the type of these structures present 
in a given area is a contributing factor to the 
formation of suture marks. 

An abnormal type of skin can be caused 
by a pathologic process. An outstanding 
example is seen in chronic lymphedema where 
suture marks are very commonly seen after 
skin closure. 

Type of Suture Material. There are many 
reports on the effects of suture materials, 
notably absorbable versus non-absorbable su- 
tures, and the relative merits of the various 
non-absorbable sutures: silk, nylon, cotton, 
linen and wire [14-19,27]. As a result of these 
studies there is general agreement that non- 
absorbable sutures are preferable for skin 
closure [9], but the type of non-absorbable 
material may perhaps always remain a matter 
of personal preference. Localio et al. [17] ob- 
served little difference among wounds sutured 
with non-absorbable suture material. It has 
been pointed out [20] that the method of 
using the stitch in skin closure is of much 
greater importance than the suture material. 

Tension. The tension of a suture on a 
wound can be considered as intrinsic or ex- 
trinsic (intrinsic or extrinsic as pertaining to 
the suture, not the patient). 
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Fic. 3. Intrinsic tension. If a a suture is tied too tightly, 
the force is toward the center, as indicated by the 
arrows. Ischemia and necrosis occur in the encom- 
passed tissue, as shown by the stippled area. 


Intrinsic—the constricting tension within the 
suture loop: This tension depends on the tight- 
ness of the suture in relation to the tissue 
mass it encompasses. (Fig. 3.) This is the 
tension referred to earlier by other authors 
[2,3]. If the suture is too tight, local pressure 
gives rise to ischemia and to tissue necrosis 
with subsequent scar formation and _ visible 
suture marks. These marks not only may be 
punctate but also may actually be linear. 
(Fig. 4.) If the suture is too snug, the tissues 
encompassed by the tied suture may become 
edematous and may indirectly increase the 
tightness of the suture. 

As stated by Gillies, the proper suture 


5 
2A = 
2 
on 
—. 
4 
Bis 
| 
an 


Crikelair 


Fic. 4. A scar on the lower part of the abdomen showing 
both punctate suture marks and linear scars. The linear 
scars are due to the tension of the retention sutures. 


tension is best arrived at by experience [2]. 
Tension may also be affected by the suture 
size or the bulk of tissue encompassed by the 
suture. The heavier the suture material, the 
easier it is to apply greater tension. A No. 6-0 
suture has a limited tensile strength in itself 
as compared to a No. 2-0 suture, and therefore 
can exert only a certain amount of tension 
before breaking. This does not imply that a 
smaller suture will not cause tissue necrosis 
and suture marks; it is only a comparison 
between small and large sutures. 

The mass of the tissue included in a skin 
suture may also make a difference. The greater 
the bulk of tissue (or the farther from the cut 
skin edge the suture is placed), the greater 
the force needed to approximate the edges. 
Also, there is greater bulk of tissue which 
may become edematous after the suture has 
been placed. With greater force needed to 
approximate the increased bulk of tissue, 
heavier suture material with greater tensile 
strength may be required. As noted by Meade 
and Oschner [75], “ . not only is a heavy 
suture frequently unnecessary but it is actually 
harmful because it permits by virtue of its 
increased strength greater tension, mass liga- 
tion and strangulation.” 

Extrinsic—pulling tension from without: Ex- 
trinsic tension pertains to the tensions applied 
to the cut surfaces themselves, as was so well 
explained and demonstrated by Ju [21] 


Fic. 5. Extrinsic tension. External tensions tend to 
distract the approximated edges and the force is 
directed away from the center as shown by the arrows. 
The zone of necrosis is represented by the stippled 


area and is similar to the area affected by “intrinsic 


terision”’ as shown in Figure 3. 


studying the physical properties of scar tissue. 
Inasmuch as the sutures, while in place, are 
sustaining the approximation of the cut edges, 
any force applied against the cut surfaces is 
transmitted through the sutures to the tissues 
encompassed by the tied sutures. The sutures 
act as a fixed entity. These tensions are in- 
fluenced by the direction of the incision in 
relation to the normal skin tension lines and 
by the tensions on the edges being approxi- 
mated. The latter is partly dependent on the 
size of the gap to be sutured and the looseness 
of the cut edges. Thus undermining has been 
advised to relieve tension. Movement of a 
sutured incision that runs at right angles to 
the skin tension lines will exert force away 
from the center with possible necrosis. (Fig. 5.) 
Rest and immobilization while the sutures 
are in place may help to eliminate this force 
and exert an influence on the prevention of 
suture marks. Not being concerned primarily 
with the direction of an incision as it relates 
to normal tension lines, but being concerned 
only with the best in wound healing, Reid 
[22] states, “‘Rest of the wound has been 
recognized as one of the essential aids to 
wound healing.” 

If the first five factors are considered care- 
fully, it is noted that with the exception of 
tension they are variables not always con- 
trollable by the surgeon. Keloid formation is 
inherent in a given individual. Stitch abscesses 
may reflect an error in skin preparation or 
operative technic or may arise from too much 
tension, but they do occur even in the most 
guarded situations. The type of skin sutured 
will depend on the disease and the anatomical 
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location of the disease, and little can be done 
to change this. The type of suture material 
certainly can be altered, but clinically there is 
as yet insufficient evidence for stating that 
one type is more likely to cause suture marks 
than another type. 

Size of Suture Needle, Size of Suture, and 
Number of Days Sutures Are Left in Place. 
These three factors will be discussed together 
since they are variables that can be investigated 
if the previously discussed factors can be 
eliminated. The experimental aspect of this 
paper deals with these three factors. 

Before initiating this study it was my 
impression that of the three, the size of the 
needle was of first importance because of the 
tear it makes in the skin; the size of the suture 
was next in importance. Thus, in_ plastic 
surgery, where fine scars and absence of 
suture marks are so important, small needles 
and sutures are used. In 1936 Sheehan [23] 
devised a needle with a suture thread and 
screw head assembly “ .. . for delicate su- 
turing the needle with an eye was larger at 
the head than in the shaft and so produced 
an aperture in the skin that was needlessly 
large.” 


STUDY 


The investigation of the effects of the needle 
size, suture size and the number of days the 
sutures were left in place was made in a series 
of six adult, healthy, white male patients. 
Transverse incisions within the skin tension 
lines were similarly placed over the right 
lower rib cage. Through these incisions, rib 
cartilage was obtained for grafting to the 
face. The incisions were all about 10 cm. in 
length and were made at right angles to the 
skin surface. The edges were undermined. No 
skin was removed; the skin was merely incised. 

None of the six patients showed any tend- 
ency, pre- or postoperatively, toward keloid 
formation. There were no visible stitch ab- 
scesses or reaction about any of the sutures. 

After obtaining the cartilage, the deeper 
portions of the wounds were closed in a 
similar manner, the anterior rectus sheath 
with interrupted No. 3-0 black silk sutures, 
and the superficial fascia and the subcuticular 
closure with interrupted No. 5-0 white silk 
sutures. 

After the skin closure, which will be described 
later, all the wounds were dressed with gauze 
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Fic. 6. The combination of sutures and suture needles 
used in closing wounds. Group A: No. 6-0 silk, eye needle. 
Group B: No. 2-0 silk, eye needle. Group C: No. 2-0 
silk, Martin’s needle. Group D: No. 6-0 silk, Martin’s 
needle. 


pressure dressings held in place with adhesive 
tape. The tape was first applied in a direction 
perpendicular to the incision, bunching the 
skin slightly to relieve tension further. The 
tape support was continued for two weeks or 
as long as there were any sutures still in place. 


SKIN CLOSURE 


The several basic fundamentals of skin 
closure as presented earlier were followed in 
suturing the skin. Sutures were placed about 
3 mm. from the cut surface and about this 
same distance from each other. The cut edges 
were lightly coapted, everting the cut surfaces 
by being closer to the cut edge on the epidermis 
and further out on the dermis side. 

Two types of needles were used: (1) No. 4, 
3¢ circle, cutting edge eye needle by Berbecker 
and (2) the large, curved, cutting Martin’s 
uterine needle. Except for two sutures of 
No. 5-0 dermalon used on one patient, the 
suture material used was No. 2-0 and No. 6-0 
black braided deknatel silk. 

Using the two needles and two sizes of 
sutures, four combinations were possible and 
all were used in closing each incision: (1) eye 
needle, No. 2-0 black silk; (2) eye needle, 
No. 6-0 black silk; (3) Martin’s uterine needle, 
No. 2-0 black silk; (4) Martin’s uterine needle, 
No. 6-0 black silk. 
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Fic. 7. Diagrammatic sketch of one of the sutured 
incisions. Each suture is numbered and the type of 
needle and suture used is recorded, as are the times 
when the sutures were removed. This is a sketch of the 
incised wound seen in Figure 8. 


These four combinations of needles and 
sutures were then used in groups. (Fig. 6.) 
No definite pattern of combinations was 
followed. A diagrammatic sketch was made 
of each wound. Each suture was marked on 
the sketch as to the type of needle and suture 
and the day on which it was removed. (Fig. 7.) 
The sutures were removed without pattern 
or plan, one from each group of three starting 
at twenty-four hours in four patients, two 
days in one and four days in another. The 
second suture of each group of three was 
removed in seven days and the last in fourteen 
days. 

Five of the patients were operated upon 
by the author and one procedure was per- 
formed by Dr. E. Throop Geer to eliminate 
the possibility of one operator as a variable. 

In addition to careful clinical observation, 
black and white and color photographs were 
taken of the wounds. Figure 8 illustrates an 
incision sutured as diagrammed in Figure 7. 
The suture marks are from sutures removed in 
fourteen days. 


RESULTS 


Regardless of the size of the needle or the 
size of the suture, the greatest marks in all 
instances were left by the sutures which were 
left in place fourteen days. The others re- 
moved at or before seven days left no ap- 
preciable permanent mark. The marks made 
by the fourteen-day sutures were all about 
the same size, regardless of the size of the 


636 


ny 8. Low power photograph of the scar sketched in 
Figure 7, taken nine months later. 


needle or suture. Most of the marks were 
round; a few were slightly more linear. 

In all these cases it was thought that the 
variables were the needle and suture size 
and the number of days the sutures were 
left in place, inasmuch as the other causes of 
suture marks were eliminated as much as 
possible. Yet there are many surgeons who 
can demonstrate wounds in which sutures 
were left in place much longer than fourteen 
days, with no visible suture marks. There are 
others who, apparently having followed all 
the precepts of good wound closure, can 
demonstrate suture marks from sutures taken 
out seven days or earlier. Six patients may be 
too few a number from which to draw any 
far reaching conclusions, but the results are 
identical in all and do give pause for some 
consideration. 

Many other problems and _ unanswered 
questions arose and needed further study. 
Because these involved such things as intended 
closure with tension and prolonged inten- 
tional retention of sutures with photographic 
and microscopic data, it was decided that 
laboratory animal study was needed. 

Suture marks are rare in animals. However, 
since suture marks have been seen in castration 
incisions on pigs, and since among animals 
the skin of the pig most closely resembles 
that of the human, further work was done on 
pigs of the “miniature variety” obtained 
from the Hormel Foundation in Austin, 
Minnesota. 

Under open drop ether, after shaving and 
sterile preparation of the skin, numerous 
experiments were made following the same 
general plan in suturing the wounds. Many 
types and sizes of both needles and sutures 
were used. By removing blocks of skin, tension 
factors were introduced. Sutures were placed 
at varying distances from the cut edges. 
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Contaminated sutures were used in some 
instances to obtain stitch abscesses. Sutures 
were left in place up to three months. The 
data of the animal experiments are not pre- 
sented here in any detailed pattern because 
the results were so disappointing. There were 
only three isolated marks that in any way 
resembled suture marks seen all too frequently 
in patients postoperatively. It is concluded 
that such work can be properly done only on 
human beings. 


WOUND HEALING 


The problem of suture marks is incomplete 
without some review of the basic fundamentals 
of wound healing since the sutures are used to 
facilitate this process. A total bibliographical 
review will not be given here since many of 
the authors referred to have most extensive 
bibliographies. 

The great stress on the importance of the 
early removal of sutures does not coincide 
with the basic work on: wound healing. Reid 
[22] states, “‘ . | am repeatedly asked 
when skin sutures should be removed and 
my answer is when the wound is sufficiently 
healed.” 

In 1910 Carrel [24] described the “‘ quiescent 
period” of healing as being from the first to 
fifth days. Howes et al. [25], in describing the 
tensile strength of incised wounds in dogs, 
found a similar lag period: “ . for it is 
during this period of from four to six days 
that the strength of the wound must be 
artificially reinforced by the use of sutures 
. . . The rapid ascent of the curve from the 
6th to roth day as expressed in tensile strength 
has great practical significance as regards 
the type of suture used and the stress thrown 
on the wound must be adjudicated with this 
in view.” According to these workers, the 
first reaction in an incised wound is “fibrin 
formation in the blood or plasma exuded 
between the surfaces” which corresponds to 
the quiescent period. The next stage is fibro- 
plasia during which fibroblasts grow along 
this fibrin scaffolding. In discussing the treat- 
ment of wounds Harvey and Howes [26] point 
out that “the time relation of the circulation 
and organizing reaction in healing by first 
intention” are not fixed times but they can be 
estimated both histologically and by tensile 
strength. “The period of circulatory reaction 
continues from four to six days after the 
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inception of the wound, the period of fibro- 
plasia from the sth to the 12th. These relations 
hold true for skin, muscle fascia, and intestine, 
and the curve of healing is in general the same 
for all tissues. For the first period, the tissue 
has practically no tensile strength, but as the 
period of organization starts the wound in- 
creases rapidly in strength until it reaches a 
maximum in from the 1oth to the 13th days. 
This maximum, of course, is the maximum 
of a tissue at rest, not hypertrophied to the 
stress and strain of function . . . non-ab- 
sorbable sutures, such as silk or tension 
sutures, can be removed any time after the 
7th day, depending on the discretion of the 
operator, as they have ceased to fulfill a 
function [26].” 

Gillman and Penn [1], in reporting their 
findings from serial microscopic sections of 
incisions, state that “ . the tensile strength 
of the incision, during the first three to five 
days, seems to be a function primarily of 
regenerated epithelium and connective tissue 
repair in fat, in muscle, and around sutures.” 

In comparing incisions sutured with silk 
with incisions approximated with tape only, 
they concluded that microscopically, * 
connective tissue repair of an incision was 
found to succeed the epithelial bridging of 
incisions by several days, and became well 
marked, in human skin, only between the 
6th and 12th postoperative days [1].”’ They 
recommend support to the wound edges for 
at least fifteen to twenty days in order to 
allow dense collagenization of the incised 
derma. 

The custom of removing sutures very early 
must be scrutinized. Is this advised to prevent 
the added tension which may result from 
edema after the operation? Can a wound be 
closed improperly with too much tension and 
subsequently show no suture marks as long 
as this suture tension is not present too long? 

In some instances, after removing rib 
cartilage through an incision comparable 
with those used on other patients described 
earlier, identical wound closures were per- 
formed except for the suturing of the skin 


itself. This was done with No. 4-0 black silk: 


sutures in what might be called a conventional 
general surgical manner. Fewer sutures were 
used and they were placed at a greater distance 
from the cut surfaces and from each other. 
This resulted in some bunching of the cut 
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edges. Sutures removed early, despite the 
initial bunching of the cut edges and the 
slight reaction about their points of exit from 
the skin, left practically no visible marks. 
Sutures removed late showed not only punctate 
but also linear scar formation. This has perhaps 
been best demonstrated clinically in thyroidec- 
tomy incisions where sutures are often so 
placed and removed very early. 

In plastic surgery small instruments, sutures 
and suture needles are generally used. This 
is in part due to the delicacy of the work. 
Larger instruments may even occlude the 
view of the operating surgeon working in a 
small, confined area. The small tools also 
inflict less damage to the tissues. A very small 
thumb forceps, for example, will spring loose 
if subjected to too much tension or too rugged 
a task. A small suture has less tensile strength 
and so cannot encompass as much tissue or 
exert as much tension as a heavier one. On 
occasion larger needles and sutures may be 
helpful. They can be used with the same 
results as small sutures and needles if the 
basic fundamentals of wound suturing are 
remembered. 


CONCLUSIONS 


There are many potential causes of skin 
suture marks. Tension, both intrinsic and 
extrinsic, may be considered the greatest 
offender. Keloid formation and stitch ab- 
scesses are occasionally guilty. The skin type, 
referring to its bodily location or its inherent 
pathologic condition, may sometimes be a 
causative factor. 

Within reasonable limits the size of the 
suture or the size of the suture needle are 
not offenders per se, but heavy suture material 
may indirectly be responsible for excessive 
tension. If sutures are properly placed without 
tension and the other causes of suture marks 
reasonably eliminated, sutures left in beyond 
seven days are more likely to cause suture 
marks. These marks are not dependent on the 
size of the needle or suture material. Usually 
sutures tied without tension, with the wound 
immobilized, can be left until the seventh day 
without causing suture marks. By this time 
some tensile strength has developed in the 
wound so that it can maintain itself, although 
some support to the wound is advisable for a 
longer period of time. 


Crikelair 


It is also suggested that sutures tied with 
undue tension but removed within the early 
postoperative period will not be apt to form 
suture marks. 

Obviously, this is not an “all or none” law 
but it does help our thinking and planning 
in su®gery where fine scars and absence of 
suture marks are so important. 


SUMMARY 


1. The medical literature has been surveyed 
to find the causes of suture marks. 

2. The several causes of suture marks are 
listed and discussed. 

3. Clinical experimental work relating to 
the suture size, needle size and the number of 
days the sutures are in place are reported. 

4. Animal experimentation was done on 
pigs to investigate suture marks, with negative 
results. 

5. A survey of wound healing and wound 
tensile strength is included. 
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“‘James Marion Sims, one of the gynecological pioneers in America, was born in Lan- 
caster District, South Carolina, January 25, 1813. Sims was given the degree of Bachelor 
of Arts at the College of South Carolina in 1832. He started the study of medicine in the 
office of Dr. B. C. Jones, a practitioner of Lancaster, South Carolina. He began his first 
lectures at the Medical College of Charleston, South Carolina, in 1834. He graduated 
from Jefferson Medical College, Philadelphia, in 1835. For eighteen years he engaged in 
general practice in Alabama. At a time in life when most physicians would have thought 
they were permanently settled he was attacked with a diarrhea. Inasmuch as this type 
of diarrhea was fatal to those who remained residents of the South, Sims began to wander 
from place to place. Having a growing family and being in want of funds he settled in 
New York City at Madison Avenue and 2oth Street. This was in 1853. His residence was 
out in the ‘sticks’ as at that time there was no first-class dwelling north of 23rd Street. 
Within a short time recognition came and he was a busy man. He founded the State 
Hospital for Women in 1855 (New York City). In 1868 he was made Governor and 
Senior Consulting Surgeon of The Woman’s Hospital (New York City). During the 
Franco-Prussian war he was Surgeon in-Chief of the Anglo-American Ambulance Corps. 
Dr. Sims was president of the American Medical Association in 1876 and of The Ameri- 
can Gynecological Society in 1880. . . . His epoch-making papers had to do with Silver 
Sutures in Surgery (1849) and Vesicovaginal Fistula (1852). His surgical-treatment of 
vesicovaginal fistula gave him world renown . . . Sims’ operation revolutionized the 
handling of these cases and proved a boon to womankind. While practicing in Alabama 
Sims, by chance, discovered that air entered the vagina when a woman is examined in 
the knee-chest position. In time he changed his method of examining the woman to that 
of lying on her left side (Sims’ position) . . . Sims enjoyed one of the largest practices 
of his time in New York City. His first patient was referred to him by Dr. Valentine 
Mott. The patient had a vesicovaginal fistula. It has been written that he was ‘a kind 
hearted but impulsive man.’ He was one of America’s most gifted surgeons and his name 
will be a permanent one in medical history. He died, in his seventieth year, on Novem- 
ber 13, 1883.” (T. S. W., Am. J. Surg., 13: 578, 1931.) 
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Hemangiopericytoma 


MANUEL RIVvEROs, M.D., PEpRo A. ROLON, M.D. AND JUAN BoGGINO, M.D., Asuncion, Paraguay 


hemangiopericytoma has been recog- 
nized as a pathological entity since the 
classic paper by Stout and Murray was pub- 
lished in 1942. 

In spite of the fact that there have been few 
cases of hemangiopericytoma published we do 
not feel authorized to speak of its rarity be- 
cause there probably exists a much larger num- 
ber of cases diagnosed but not published. 

Although there is a limited bibliography of 
this tumor, it may now be considered as a well 
defined clinical and pathological entity. It is a 
vascular tumor with a close relationship to the 
glomus tumor, hemangioendothelioma and 
angiosarcoma, but from all of which it may be 
differentiated. 

The essential characteristics which permit 
us to identify the tumor are histological, but 
before mentioning them a brief description of 
capillaries will be presented in order to show 
the location of the pericyte of Zimmerman from 
which this tumor springs, according to Stout 
and Murray. 

The capillary net is made up of small vessels 
of simple structure. There is a wall formed by 
flattened endothelial cells which are united 
by a cement which is visible with the use of 
silver-containing stains and which is seen as 
irregular lines between the cells. The endo- 
thelial cells are long and narrow with pointed 
ends in the small capillaries and are somewhat 
thickened and rounder in the larger capillaries. 
The nuclei are easily identified by their location 
and by their staining characteristics. There is 
a dusty fine chromatin and the nucleolus is 
small. The origin of the capillaries is from the 
mesoderm and in the degree that they pene- 
trate the various organs they are wrapped in a 
fine cap of reticular fibers which separate them 
from the neighboring elements. Without, one 
finds various groups of pericapillary cells which 
may be identified as histiocytes or fibroblasts 
of the type first discovered by Rouget in 1873 
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in the nictitating membrane of the frog and thus 
given the name of their discoverer. 

By the use of silver stains, Zimmerman 
found in the capillaries of the human heart, cells 
which are similar to those which he called peri- 
cytes and which he thought were contractile 
cells although they did not have muscle fibrils. 
These cells are spider-like and their long thin 
projections surround the capillary. The real 
function of these cells, according to modern 
concepts, is not contraction of the capillary 
wall since this action is carried out by the 
passive contraction of the endothelium. 

The tumor that originates from the pericapil- 
lary cells, or pericytes as they are called, has 
so many various forms that it is difficult to 
give it a general description. It is found in all 
parts of the body with a predilection for the 
smooth muscle of the subcutaneous tissues. 
There have been publications of this tumor 
being found in the head, neck, upper and lower 
extremities, retroperitoneal tissues, mesentery, 
greater omentum, orbit, tongue, pericardium, 
diaphragm, ileum, meninges, etc. Its size, form 
and consistency are very variable. It may fol- 
low a benign or malignant course and it is not 
easy to determine whether the tumor is malig- 
nant or not. 

Clinically we cannot speak of its predilection 
for age, sex or race since the number of publi- 
cations on this tumor are too few to permit 
such comments. Congenital cases and cases in 
patients over eighty years of age have been 
published. The systemic signs and symptoms 
are very few. The local signs are the presence 
of a tumor without ulceration or lymph node 
involvement. The general condition and length 
of development of the tumor are variable and 
depend on whether it is of a benign or malignant 
nature. Diagnosis is made by histological ap- 
pearance only. The treatment is surgical. 

Our experience is based upon four cases. The 
clinical and pathological picture will be given 
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in two of these cases and only the pathological 
picture in the other two since they were dis- 
covered among pathological specimens sent in 
for diagnosis without an accompanying history, 
and thus we do not know the evolution or 
clinical impression in these cases. 

Stout [5] refers to sixteen cases plus another 
twenty-five cases compiled from the literature, 
and McCormack and Gallivan [4] refer to four- 
teen cases. These are the largest collections of 
cases which we have found in the literature 
available to us. Stout has described the funda- 
mental histological characteristics and espe- 
cially the many variations which seem endless 
in this particular tumor. There is a great 
variety in size and form of the cells and in the 
presence or absence of connective tissue fibers. 
There is always a capillary proliferation, usually 
shown by the routine stains, but if not by 
these, then by staining the reticulum fibers 
which surround the vessel walls. Even though 
the capillary proliferation may be absent in 
some parts of the tumor, it is always found in 
others. Outside of the vascular wall one finds 
the typical tumor cells which are the pericytes 
of Zimmerman. The distribution of these cells 
is variable. At times they lodge between the 
fibers and in other cases form an epitheloid 
appearance that resembles the glomus tumor, 
but without the orderly organ-like characteris- 
tics of the glomus tumor which is never found 
in the hemangiopericytoma. At times there is 
great resemblance to smooth muscle tissue, as 
in one of our cases, but the pericapillary posi- 
tion and the total absence of muscle fibers 
distinguishes it. The cells are round or fusiform, 
large or small, with an indistinct or well stained 
cytoplasm, with or without mitotic figures, and 
with a tendency to form whorls. It is in these 
characteristics that the attempt has been made 
to separate the benign from the malignant 
forms. Frequently one finds true vascular 
channels and necrotic areas. Between the cells 
one may see collagen or reticular fibers in great 
numbers or they may be totally absent. 


CASE REPORTS 


Case 1. G.C. (No. 30,420) a boy fifteen years 
of age, entered the Hospital de Clinicas on Decem- 
ber 26, 1955, for a tumor of the left maxillary area. 

He traced his disease to eight months previous 
to his admission when he noted a nodule at the 
level of the second left upper molar. This nodule 
slowly increased in size without local symptoms 


and without difficulties in chewing or swallowing. 
There was no pain or systemic symptoms. 

The only finding on physical examination was a 
facial asymmetry due to a swelling of the left cheek 
and temple. There was a slight widening of the 
palpebral fissure on the same side. There were no 
signs of collateral venous circulation or other 
prominent features. The tumor was in part semi- 
fluctuant and in part solid. Inspection of the mouth 
showed an elevation of buccal mucosa and of the 
upper gingivolabial fold with intact mucosa. The 
surface was irregular with what seemed to be ad- 
hesions between the gingiva and the external wall 
of the left maxillary sinus. There were no other 
local or general findings worthy of mention. 

The patient stated that he had seen a physician 
who withdrew blood from his tumor. 

The x-ray examination performed by Dr. Codas 
was reported as showing “ . . . an extra-maxillary 
tumor that has eroded the maxillary wall. There 
are no calcifications in the tumor. There is a widen- 
ing of the sphenomaxillary fissure where the tumor 
has invaded the pterygoid-maxillary fossa and 
caused erosion of the border of the external wing 
of the sphenoid bone and the posterior wall of the 
maxillary antrum. The tumor extends to the coro- 
noid process of the mandible and appears in the 
infra-orbital area. The x-ray study supports the 
diagnosis of a benign tumor without making a 
diagnosis of anatomical localization.” 

It was decided to remove the tumor through the 
mouth. Upon opening the buccal mucosa a well 
encapsulated tumor was found; however, it proved 
impossible to remove completely by this route, and 
so it was decided to continue the operation through 
an external incision with removal of part of the 
maxilla. The tumor was found to originate in the 
floor of the orbit and to continue below the zygo- 
matic apophysis. 

The study of the operative specimen is as 
follows: 

On gross examination, the tissue received was 
oval, lobulated and nodular. It was of a light gray 
color and measured 8 by 5.5 by 2.5 cm. The tumor 
was hard but retained its elasticity. There were 
dark areas irregularly distributed and of varying 
size, especially over the apex of the lobules. There 
were remains of fibrous tissue adherent to the 
capsule which was relatively fine and tense. There 
was some resistence to cutting with a knife. The 
cut surface had various colors. There stood out 
hemorrhagic points and fine bands of red which 
went in various directions. There were other zones 
of brown with the remaining tissue of a fibrous 
nature and yellowish-white in color. The .fibrous 
zones were quite hard and over the surface of these 
areas one saw fine hemorrhagic points like petechiae. 
One-half centimeter from the surface, there was a 
fissure that passed through one-third of the tumor 
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1. Case 1. Capillary proliferation, 
cells and collagenous fibers are seen in this section of 
the tumor. 


and which was bordered by white tissue with 
hemorrhagic material adherent to it. In other cut 
surfaces were found rounded formations of a dark 
red color bordered by white fibrous tissue which 
gave an appearance much like a honeycomb. 

On microscopic examination, the cut sections 
showed vessels with cells around them. There were 
a large number of capillaries easily seen with the 
ordinary stains; however the reticular stains 
showed even better the walls of the capillaries 
outside of which were found cells of variable size 
and form, in groups or alone. These cells were sur- 
rounded by coarse fibers which showed up with 
the collagen stains. In other areas there were no 
fibers between the cells and the cells were united 
by what appeared to be cytoplasmic continuity. 
Fibers were also around the vessels which could 
be distinguished by their thick walls. The size of 
the vessels was also variable. Some large vessels 
were nestled among many small capillaries. The 
large vessels did not accept the collagen stains and 
were in direct contact with the tumor elements. 
There was an endothelium to the vessels which 
was easily seen. The cells varied from round to 
fusiform to cloverleaf or completely irregular. All 
of the fields were dense except where there were 
foct of hemorrhages which were well limited. The 
larger vessels had blood cells within the lumen. 
Fine fibers which precipitate silver stains were 
also present. (Fig. 1.) 

Pathological diagnosis was hemangiopericytoma. 
There was a heavy production of fibers which may 
indicate that it was benign. (Technics of hema- 
toxylin-eosin, Masson’s trichrome and Gomori’s 
stain for reticulum were used.) 


Comments. This was a bulky tumor without 
a localized clinical diagnosis. It was benign 
and required as treatment the partial resection 
of the maxilla in order to permit the removal 


of its origin in the floor of the orbit. One year 
after the operation the patient showed no evi- 
dence of recurrence or metastases. 


Case u. R. S. (No. 16,240), a white woman 
sixty years of age, came to the clinic on November 
25, 1947, for a tumor in the right cheek. The tumor 
was 4 by 6 cm. in size, solid in consistency, not 
adherent to the skin, without change in color of 
the skin, mobile, well encapsulated, and of one 
year’s growth; there was questionable lymph node 
involvement and no change in the general state of 
health of the patient. The tumor was diagnosed 
clinically as a lipoma and was excised. The micro- 
scopic study states: “Malignant melanoma with 
fusiform cells in some parts and in others endo- 
crine-like cells. Two small contiguous lymph nodes 
do not seem to be invaded, but it is possible that 
the principal tumor mass is a massively invaded 
lymph node. The melanotic pigment is distributed 
in the stroma and is not abundant.” 

In view of this microscopic report a suprahyoid 
lymph node dissection was performed. The patho- 
logical report for this tissue states: “ . No 
lymphnodes are seen, but there are parts of salivary 
gland almost wholly serous. Among the cells there 
is an artery showing Monckeberg’s sclerosis.” 

This patient was seen again on March 5, 1956 
(No. 30,750), nine years after the first operation. 


She presented a tumor in the operative scar which 
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had first appeared three months before and which 
had exactly the same characteristics as that excised 
nine years previously. The tumor was 6 by 12 cm. 
in size, firm, with a smooth well limited capsule, 
and not adherent to the layers deep or superficial 
to it. The intrabuccal mucosa showed no alteration 
and was not adherent to the tumor. 

In the remainder of the general and local exami- 
nation there was nothing worthy of note. 

It was decided to perform a second excision of 
the tumor with a questionable diagnosis of recur- 
rent malignant melanoma. (This diagnosis was 
doubted because of the size of the tumor, the long 
time between the recurrence and the original 
tumor, and the consistency of the tumor.) The 
tumor was removed without difficulty. 

The pathologic report was as follows: 

On gross examination the tissue received had an 
oval form covered on the external third by normal 
skin. Although the central part was narrower than 
the periphery, one could palpate a compressible, 
soft, movable mass in the central portion. It was 
adherent to the skin but separated from it by a 
connective tissue layer which was a true capsule. 
The outer layer of the tumor was hard and elastic 
with a layer of fatty tissue adherent to it. The 
color of the tumor was light yellow. On cutting it 
a homogeneous uniform bright surface was seen 
with red dots here and there. The capsule was 


| 
eet 
: 
‘ 
| 
ere 
"at 
=H 
nas 
: 
| 
| 
— 
| 
“8 | 
| 
| 


Hemangiopericytoma 


thick and easily distinguishable from the tumor 
tissue. In other parts there were small superficial 
hemorrhages and separate cavities. The tumor 
measured 2.5 by 4.5 by 7 cm. The central region, 
5 cm. in diameter, was necrotic containing soft, 
yellow, friable material. The limits of the necrotic 
zone were irregular with tumoral excrescences 
uniformly like the other tumor tissue and between 
these were hollows occupied by necrotic material. 

At microscopic examination, on first looking one 
saw a dense cellular proliferation with a profuse 
distribution of capillary vessels upon whose walls 
was condensed an eosinophilic substance which 
stained clearly with picrofuchsin. The vessels were 
cut at right angles or obliquely and went in various 
directions. In some parts of the slide they were 
seen to branch but no anastomoses were seen. The 
silver stain showed a reticulum very clearly. The 
cells had a nucleus which was variable in size and 
form and the cytoplasm took up little stain, was 
diffuse, and did not have precise limits. The cellular 
proliferation was totally extracapillary. The endo- 
thelium of the capillaries was very distinct. The 
nuclei were alike in chromatin and nuclear mem- 
brane in that all presented a finely powdered 
aspect and the membrane was clearly visible. In 
some clear areas the isolated cells showed ramifica- 
tions in various directions which in certain spots 
criss-crossed with neighboring cells. Fibrils and 
collagenous fibers were not seen between the cells 
and thus they presented a typical epithelial ap- 
pearance. Some larger vessels were seen with a 
round regular lumen. There were areas of total 
necrosis in proximity to the firm tumor mass. 
(Fig. 2.) 

The diagnosis was hemangiopericytoma. The 
picture was that of an epithelioid tumor. The 
malignancy of the tumor was presumed because it 
recurred. 


Comments. A patient with a tumor of the 
cheek was operated upon and the pathological 
diagnosis was malignant melanoma. Nine years 
later the tumor recurred and was again re- 
moved. A diagnosis of hemangiopericytoma 
was made for the second tumor. 

The following cases were studied in the Insti- 
tute of Pathology but the clinical description 
of these cases is not available. 


Case 1. I. de M. was fifty-six years of age. 
Tissue was received on October 27, 1955. 

On gross examination, a piece of tissue cut in 
various segments in its greatest diameter was seen. 
The appearance was variable among the pieces. 
There were oval layers of dark red, being 3 cm. in 
their greatest diameter and sharply delimited 
from the alternate layers of yellow which formed 
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a. 2. Case u. ieiaiieeaiidh This area exhibits 

newly developed capillaries and cells distributed around 


them. 


small and large islands with irregular wavy borders 
which were surrounded by dense hard fibrous tissue. 
These areas were of 5 to 7 cm. in diameter and less. 
Others with the same background were infiltrated 
by reddish elements and numerous small vessels 
like fine points or narrow lines. In other surfaces 
of the cut area one saw divisions about 1 cm. apart 
with material that was a homogeneous red or color- 
less within each; these resembled cysts with fluid 
within. Some fibrous bands were penetrated by 
yellow islands like those described. The tumor ap- 
peared to be encapsulated. The hardness of the 
tumor varied in the different areas described, being 
quite hard in the fibrous areas. The surface of the 
capsule presented congested vessels which went in 
all directions. 

On microscopic examination, the cuts taken in 
the various areas described showed this tumor to be 
a hemangiopericytoma. There were a great number 
of capillaries which varied from small to large. The 
smaller vessels did not show with ordinary stains 
the connective fibers that one sees in the larger 
vessels. The single layer of endothelium was clearly 
seen in the larger vessels and outside of this there 
was a dense cellular proliferation which alternated 
with clear spaces in which the cells were isolated 
or separated by fibrils and an amorphous substance 
which stained lightly with eosin. In other areas one 
saw fibers that took up eosin and picrofuchsin. These 
fibers found in parallel bundles were crossed by 
groups of fibers which were finer and wavier and 
between which one found single cells or groups of 
cells. The cellular proliferation in the true body 
of the tumor was always pericapillary. This was 
corroborated by the silver stains which clearly 
showed the periendothelial reticulum. There were 
also fibrils which stained with silver between the 
cells. The appearance of the proliferation was 
endothelioid and the elements that made it up 
were without much organization. These cells were 
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Fic. 3. Case 111. There is a perivascular proliferation of 
cells which are morphologically similar to “pericytes.” 
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round or fusiform with a clear pink cytoplasm 
without sharp limits and rather diffuse. The nuclei 
were uniform in appearance and some were slightly 
kidney-shaped. The membrane was sharply de- 
marcated, the chromatin fine, and the nuclear 
fluid abundant in some. In some nuclei the chro- 
matin was heavier and stained darker than in 
others which seemed to contain vacuoles. The 
size of the elements was variable with the smaller 
ones staining better. A nucleolus was found in 
almost all of the guclei. The cells in the clear spaces 
previously referred to had long extensions or may 
have been fusiform with pointed ends. These 
may be compared to the myxomatous appearance 
of connective tissue. In some areas between the 
cells one saw fibers which stained well with picro- 
fuchsin. These were fine short fibers. 

Diagnosis was hemangiopericytoma. The epi- 
thelioid aspect was predominant. The tumor was 
probably benign. (Fig. 3.) 


Case iv. P. G. was eighty-six years of age. 
The biopsy specimen was received on March 3, 
1956. The specimen was sent to confirm the suspi- 
cion of metastatic carcinoma in the greater 
omentum. 

On microscopic examination, the fields examined 
showed a capillary proliferation well distinguished 
with the hematoxylin-eosin stain, and a prolifera- 
tion of fusiform cells with slender ends arranged in 
bundles which were separated by a clear pink sub- 
stance which formed fine fibers. The cell groups 
were cut transversely or longitudinally and were in 
juxtaposition to the capillaries which were sur- 
rounded by rounded cells in groups or in parallel 
radiations. The vessels were small and star-shaped, 
with a clearly visible endothelium. The vessel walls 
had connective tissue fibers which stained with 
eosin and picrofucsin. The arrangement of the cells 
resembled smooth muscle and some fields examined 
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under high power brought out even more clearly 
this resemblance. The nuclei were elongated with 
fine chromatin which stained well. The membrane 
was well demarcated and the cytoplasm was a 
dense red. Myofibrils were not seen. There were 
clear areas in which the cells were isolated in an 
amorphous substance which permitted one to see 
the cellular prolongations as crossing lines and to 
see clearly the elements which surrounded the 
capillaries as well as the capillary walls which 
clearly stained. In some zones fine fibrils were seen 
between the cells. There was disorganization and 
confusion in the arrangement of the cells. Hemor- 
rhagic areas and areas of fibrous proliferation were 
seen with cells of the same previously described 
characteristics lying between them. The silver 
stains showed a reticulum and between the cells 
one found lines of precipitated silver. (Fig. 4.) 

The diagnosis was hemangiopericytoma. The 
slides showed a similarity to smooth muscle tissue. 
This was a benign form. 


SUMMARY 


Following are some conclusions concerning 
hemangiopericytoma based on four cases, of 
which the case history is given in two. 

The first case was that of a youth sixteen 
years of age who had a tumor originating in 
the orbit. Another case was that of a woman 
who had a tumor in the cheek. This tumor was 
operated upon and had the same macroscopic 
characteristics as atumor of the same area occur- 
ring nine years later, although the first tumor 
was classified as a malignant melanoma. In 
neither case was a preoperative diagnosis made. 
The treatment was surgical removal in each 
case. One seems to be of a benign course and 
the other was a recurrence. 


‘ 


Hemangiopericytoma 


Some conclusions can be reached from the 
four cases studied in order to clarify the nature 
of this infrequent tumor, using as a point of 
reference the data already found in the world 
literature. 

In none of our cases was the diagnosis made 
before the pathological study. In all the cases 
surgical extirpation was performed as the 
method of treatment. Three of these tumors 
were quite large but had no effect on the general 
state of health of the patient, and for the same 
reason gave few symptoms. The size of the 
growth was the reason that these patients came 
for treatment. The possibility of local recur- 
rence, such as one of our patients showed, must 
always be considered. 

The gross appearance of the tumors was 
much alike especially in three cases as is noted 
from the descriptions given. The tumors were 
surrounded by a capsule of rather thin connec- 
tive tissue. All the tumors were more or less 
lobulated. The color varied from light gray to 
dark red or a combination of shades between 
these colors. They were firm but elastic in con- 
sistency. The cut surface was a combination of 
different types of tissue, which is not surprising 
when one realizes the origin of the hemangio- 
pericytoma. One saw vascular tissue, fibrous 
bands, necrosis, hemorrhage, and tissue like a 
honeycomb with small or large divisions. The 
finding of vascular canals was common. The 
diversity of appearance was best noted with 
a series of cuts, but may also have been seen in 
any single slice. At times there was a homoge- 
neous appearance with little vascularization. 

The likelihood of the appearance of the 
hemangiopericytoma in patients at any age 


and in any part of the body is confirmed by 
our cases. 

The following statements may be made con- 
cerning the microscopic appearance: (1) There 
is an abundant proliferation of capillaries; (2) 
the proliferation of the so-called pericytes 
varies with the form and size of the other ele- 
ments; (3) the pericytes always grow outside 
of the capillaries; (4) they never form them- 
selves into organ-like structures; (5) there may 
or may not be connective tissue fibers between 
the tumor cells; (6) the endothelium of the 
capillaries is always well demarcated and has 
no relation to the tumor elements; and (7) 
vascular channels, hemorrhage and _ necrosis 
are found. 

We can offer little that is new in the matter 
of diagnosis and pathology of this tumor. Our 
interest stems from the fact that this is a newly 
recognized pathologic entity and that it must 
now be considered in every differential diagno- 
sis of a tumor growth. 


Acknowledgment: We wish to thank Dr. D. E. 
McDowell of the Hospital Bautista, Asuncién, 
Paraguay, for the translation of this paper. 
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Emotional Reactions of Surgical Patients to 
Hospitalization, Anesthesia and Surgery 


Harvey H. Corman, M.D., Epwarp J. Hornick, M.p., MARILYN KRITCHMAN, M.D. 
AND NETTIE TERESTMAN, B.A., New York, New York 


yo has been increasing recognition in 
recent years, in all areas of medicine, of 
the human equation in the disease process—its 
eriology, course, therapy and prognosis. This 
study is concerned with the patient admitted 
to the hospital for a specific surgical procedure. 
The purpose has been to evaluate the patient’s 
psychological status, his feelings about hos- 
pitalization, anesthetic procedures, and the 
surgical experience, in relation to his course 
in the hospital and any postoperative be- 
havioral reactions. 


LITERATURE 


Children seem to have been studied more 
thoroughly than adults. Jessner, Blom, and 
Waldvogel [1] followed up 143 children who 
had had tonsillectomies and adenoidectomies, 
localizing four foci of anxiety: (1) hospitaliza- 
tion; (2) anticipation of narcosis (threat of 
death, punishment, and execution, fear of 
murderous or sexual attack, loss of control); 
(3) the operation itself; and (4) fear of needles. 
They were particularly interested in the shifts 
of anxiety with developmental growth. For 
the age group of one to five years, for instance, 
80 per cent of the children had fears of hos- 
pitalization, 5 per cent had fears of the anes- 
thesia, and 10 per cent had fears of the opera- 
tion and of needles. In contrast, for the age 
group from ten to thirteen years, only 10 per 
cent of the children had fears centered on the 
separation of hospitalization, 60 per cent were 
concerned about the anesthesia, 30 per cent 
about the operation, and 5 per cent about the 
needles. 

Jackson et al. [2] made a three-year study of 
140 children undergoing tonsillectomies be- 
tween the ages of five and eight. They found 
that a preoperative interview to relieve the 
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child’s anxiety about the anesthesia and sur- 
gery led to less induction excitement, and con- 
sequently the child required less anesthetic 
agent. 

Levy [3] studied 125 children from his private 
psychiatric practice, all of whom had had some 
prior surgery, mostly tonsillectomies. He noted 
a marked reduction in the emotional reactions 
to the operative experience at the age of three, 
when the incidence dropped from 50 to 10 per 
cent. 

Psychoanalysts have approached the prob- 
lem theoretically and clinically. Greenacre [4] 
cited a case of “surgical addiction,” in a fifty- 
four year old woman who had had seventeen 
operations in thirty years. Repeated surgery 
held out to the patient the recurrent hope of 
miraculous relief from her severe anxiety. Men- 
ninger [4] discussed some of the irrational pur- 
poses served by surgery in the emotional 
economy of the patient. The patient may 
prefer surgery to facing something he fears 
more than surgery. The patient may need to 
lean on the surgeon’s strength, firmness, and 
“‘incisiveness”” for some private, personal 
reason, or the operation may represent a pa- 
tient’s wish for a child or for punishment. 
Deutsch [6], in a long, germinal paper, said 
that the expectation of a great event is common 
to all patients facing operation, and that fre- 
quently the content of this expectation is a 
delivery for women, and genital damage for 
men. Miller [7] reported the cases of two 
adults in analysis, both presenting fears about 
their competitive impulses, whose memories 
led back to operations at the age of five which 
the patients interpreted as punishment for 
masturbation. 

Raginsky [8] in a stimulating series of papers 
indicated the importance of the emotions 
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to physiological quantification of anesthetic 
agents. For example, nitrous oxide adminis- 
tered to frightened patients in a given dosage 
can produce cyanosis, whereas the same amount 
given when the ‘patients are unafraid is not 
harmful. 

There are two hospital studies on adults 
which we found helpful. Lindemann [9] studied 
forty women between the ages of twenty and 
twenty-five, thirteen of whom showed a picture 
of restlessness, sleeplessness, agitation, and pre- 
occupation with depressive thoughts beginning 
three to four weeks postoperatively and lasting 
more than three months. He was able to predict 
trouble for eight of the thirteen women when 
he interviewed them preoperatively, but he 
forecast emotional upsets for eight other 
women who did well. Predictions were most 
reliable with women about to have pelvic 
surgery who had had prior depressions. There 
was no significant relation to preoperative 
anxiety, to sexual maladjustment, or to en- 
vironmental factors. 

A recent paper by Zwerling et al. [zo] re- 
ported the relationships of emotion to surgical 
illness in 200 random surgical patients. They 
found diagnosable mental disorder in 86 per 
cent of the patients, with insufficient data in 
4.5 per cent and no psychiatric illness in 9.5 per 
cent. In 48.5 per cent of the cases there was a 
significant relationship between the surgical 
status of the patient at the time of presentation 
to the surgeon for treatment, and emotional 
disorder; in 44 per cent there was no demon- 
strable relationship; in 7.5 per cent data were 
insufficient. 


PROCEDURE 


Adult patients of varying age were chosen 
seriatim on admission to the general surgical 
wards. The only selective factor was their 
willingness to participate and their ability to 
speak English intelligibly. Each patient was 
seen preoperatively by a member of the psy- 
chiatric team, In interviews designed to evalu- 
ate his psychiatric status, highlighting previous 
hospitalizations, operations and anesthesias. 
The anesthetist on the project administered 
the anesthesia of choice without knowledge of 
these findings, giving routine pre- and post- 
operative care, and making notes of the entire 
procedure. Patients were seen again postopera- 
tively by the same member of the psychiatric 
team who had made the initial contact, after 
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careful review of nurses’ notes and consultation 
with the surgical residents. All patients were 
followed up through their postoperative course. 
Interviews varied in frequency with duration of 
hospitalization, availability of patient, etc. 
The patients were seen finally six to eight 
weeks postoperatively, usually after their dis- 
charge from the hospital. 


DATA 


Forty-three patients, nineteen men and 
twenty-four women, were seen. Twenty-six 
were married, seven unmarried, four separated, 
three divorced and three widowed. Two of the 
forty-three were teenage boys, five were pa- 
tients of both sexes in their twenties, twelve in 
their thirties, ten in their forties, thirteen in 
their fifties, and one was a woman of sixty-five. 
Twenty-nine patients were white, ten Negro, 
four Puerto Rican. Twenty-three were Catholic, 
fourteen Protestant, four Jewish, and two 
Greek Orthodox. They underwent the following 
surgical procedures: surgery of the gall bladder, 
eleven cases; repair of inguinal hernia, six 
cases; gastrectomy, six cases; thyroidectomy, 
five cases; mastectomy, four cases; proctologic 
procedures, three cases; vagotomy, one case; 
repair of thoracoabdominal incision, one case; 
exploratory laparotomy, one case; exploration 
of echinococcal fistulous tract, one case; cardiac 
surgery, one case; excision of cyst of the canal 
of Nuck, one case; closure of colostomy, one 
case and repair of hiatal hernia, one case. 
Thirty-eight patients had general anesthesia, 
three had spinal anesthesia, and two had 
caudal anesthesia. 

The data are considered in four categories, 
psychiatric evaluation, preoperative fears, post- 
operative reactions, and correlations. 

Psychiatric Evaluation. Using the revised 
classification of the American Psychiatric 
Association (1952) as a point of reference, 
patients were evaluated as follows: Of a total 
of forty-three patients, seven or 16 per cent 
were normal; thirty-six or 84 per cent had 
psychiatric disorders. These were classified as: 
mental deficiency, one case; neuroses, eight 
cases; psychophysiologic reaction, seven cases; 
transient and situational personality disorder, 
one case; psychosis, four cases; and character 
and behavior disorder, fifteen cases. 

Preoperative Fears. Interviews revealed that 
thirty-four of the forty-three patients expressed 
some preoperative apprehension. These were 
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considered in three groups, fears of disease or 
hospital, fears of anesthesia, and fears of 
surgery. 

Fifteen patients expressed fears related to 
their disease or hospitalization. A paranoid 
patient feared being placed on the ward where 
it might be discovered that his parents were 
divorced, an event for which he felt personally 
responsible. Case 1 was that of a thirty-nine 
year old woman, admitted for vagectomy, who 
was afraid she would ‘die of pneumonia in the 
hospital after operation, as had her father four 
years earlier. A patient with schizophrenia 
(Case xix) was admitted with a bleeding peptic 
ulcer. He belonged to a religious sect which 
forbade blood transfusion; as the urgency for 
transfusion increased, he became acutely agi- 
tated. Case xxvi, was a fifty-one year old 
recently widowed woman, whose only son was 
about to marry; she was most concerned about 
the adequacy of care she would receive on the 
ward. Nine patients expressed a fear of cancer; 
there was medical basis for this fear in only one. 

Twenty-two of the forty-three patients ex- 
pressed one or more fears relating to anesthesia. 
Eight wanted to be sure they would be asleep, 
so as not to see, hear and/or feel anything. 
Six requested no ether, four feared spinal anes- 
thesia, three feared suffocation. Case x11 was 
that of a thirty-one year old Negro man, who 
had had an acute paranoid episode in service 
(compensated preoperatively) and was afraid 
of spinal anesthesia, i.e., dangers of paresis and 
impotency. Interestingly, routine preoperative 
discussion with the female anesthetist served to 
allay his anxiety sufficiently to permit an une- 
ventful and “gratifying” experience with anes- 
thesia. Case xx11, was that of a fifteen year old 
Negro boy who was afraid of local anesthesia. 
He feared ‘“‘the heavy dead feeling in the face”’ 
after injection of novacain® for dental purposes. 
He never received his junior high school di- 
ploma for lack of dental clearance. Case xxx1 
was that of a twenty-six year old waitress and 
college student who worked compulsively so as 
to tire herself sufficiently to fall asleep without 
masturbating. She was afraid of what she might 
reveal of her sexual feelings under anesthesia. 
She was in a state of severe panic immediately 
after surgery. When she fell asleep that night 
she had a nightmare: “I was running—scared— 
through wooden soldiers, 70 feet tall, hearing 
them say ‘This is it’—and she was handed a 
baby boy covered with broken glass.” 


Seventeen patients presented specific fears 
related to surgery. Nine patients feared death 
in the operating room, two feared a postopera- 
tive blood clot, two feared the surgeon would 
go further than he said, eight feared mutilation 
or disability. 

A forty-two year old male hospital guard 
(Case 1x), feared a postoperative blood clot. A 
police lieutenant he had known, had died of a 
blood clot postoperatively. His wife, after 
having a normal delivery, had been in the hos- 
pital for forty-seven days following an embolus. 
He underwent gastrectomy and vagotomy with- 
out incident and had an uneventful recovery. 
Eight weeks postoperatively, he had not yet 
resumed sexual relations for fear of rupturing 
his incision, as had his father when swimming 
after a gastrectomy. 

Case xxi was that of a thirty-six year old 
married female school teacher who had had 
cancer of the breast diagnosed in another coun- 
try, nine months before she sought surgical 
care. She feared death in the operating room 
and mutilation. She had been recommended 
to this hospital nine months earlier but waited 
six months before coming to this city, and de- 
layed three more months before presenting 
herself for admission. 

Postoperative Reactions. Postoperative reac- 
tions were of varying intensity, singly and in 
combination, and included minimal anxiety 
about returning home, delays in ambulation, 
general irritability, fear of sutures opening, 
nightmares, marked alterations in affective 
state and acute excited states. We evaluated 
reactions as mild, moderate and severe. 

There were twenty-nine patients whose reac- 
tions were designated as mild. Cases 1v and 
XXII represent the continuum included in this 
group. 

There were ten patients whose postsurgical 
response was considered moderate (Cases xvi, 
xxvi and xxviit). Four patients were classified 
as demonstrating severe reactions (Cases 1 
and vit). 

Interestingly, in one instance there was a 
marked salutary effect following the surgical 
experience. This is not an untoward response, 
and has been reported many times. 

Follow-up studies, six to eight weeks post- 
operatively, included thirty-one of the forty- 
three patients. Eleven demonstrated persistent 
or gradually developing reactions to the surgi- 
cal procedures. These responses included con- 
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tinued limitations of physical activity (unre- 
lated to the actual physical state), restricted 
sexual activity, nightmares, minor (not in- 
capacitating) phobias and incipient paranoia. 
The last was seen in a patient (Case x11) who 
began to develop paranoid ideation and fears 
of impending doom with questionable hallucina- 
tory experiences. To what extent this process 
can be related to his surgical episode is open to 
question. 

Correlations. None of the patients evaluated 
as normal demonstrated a moderate or severe 
reaction to surgery. Fourteen of thirty-six 
patients diagnosed as demonstrating psychiat- 
ric disorders had moderate to severe responses. 
However, twenty-two patients in this category 
had mild reactions. There is clearly no clear-cut 
correlation between psychiatric disorder (viz. 
classification of the American Psychiatric 
Association) and response to surgery in the 
context of this paper. Of the four psychotic 
patients, two had severe reactions, one had a 
moderate and one a mild reaction. 

There is no correlation between age, sex, race 
or religion and pre- or postoperative fears. 
There is no positive correlation between the 
type of surgery or anesthesia and the incidence 
of postoperative behavioral disorder. 

However, as the case material, e.g., Cases 1, 
Xvul and xxvI, amply illustrates, when moderate 
to severe reactions did occur, we could under- 
stand and explicate this occurrence in the light 
of the life history obtained from the patient. 


CASE REPORTS 


Case 1. A thirty-nine year old housewife with 
two children was admitted for vagectomy. She 
first had abdominal cramps when her son was six 
years old and a poor eater. These disappeared for 
nine years, recurring five years prior to this admis- 
sion. She had had gastric resection four years prior 
to admission, and an acute recurrence of abdominal 
pain two years prior, the day following her mother’s 
death from a cerebral hemorrhage. She received 
only temporary relief with banthine,® and it was 
decided that surgery was indicated when she suf- 
fered recurrent attacks of lightheadedness. Her 
father had had an ulcer twenty years before he 
required operation for a perforation. He survived 
the operation but died within a week of postopera- 
tive pneumonia. Preoperatively, the patient was 
afraid that she would die in the hospital as had 
her parents, and was concerned about how exten- 
sive this operation would have to be to repair the 
former one. She was rated as neurotic in this series. 


Both parents had been in oxygen tents when 
they died. When she awoke in the recovery room 
the patient found herself in an oxygen tent and was 
certain that this meant the end for her as it had 
for her mother and father. Somehow this possibility 
had not been explained to her before surgery and 
she was exceedingly panicked by the fact that she 
had to remain overnight in the recovery room in 
the tent. She also thought it ominous that her 
family could not see her in the recovery room and 
that they were allowed to stay overnight in the 
hospital waiting for her to come down to the ward. 
She called repeatedly for her mother and her hus- 
band. Upon seeing her family the next morning, 
she was somewhat quieted, but became anxious 
again when the oxygen tent was removed and she 
feared she would not be able to breathe. 

This was deemed a severe reaction. 


Case iv. A fifty year old Negro woman, of the 
Episcopalian faith, was admitted for surgery of the 
gallbladder. Belching, indigestion and fullness in the 
epigastrium were symptoms of one and a half years’ 
duration; x-rays films revealed a filling defect. Four 
years previously renal stones had been removed by 
surgery with no noteworthy difficulties. 

She was the eighth born of thirteen children, of 
whom only seven were alive. Her’s was a warm, 
easygoing, closely knit family group to which she 
still remained affectionately attached. She had 
completed grade school and one year at a trade 
school. She had been happily married for thirty- 
three years, had seven children (two miscarriages), 
all living. One child, a thirty year old daughter 
had multiple sclerosis and was the focus of the 
patient’s major concern. The patient was a house- 
wife, had worked part time for the first time the 
previous year, was devoted to her family, went to 
church regularly and enjoyed a social life centering 
mainly about the family. 

This patient was considered to be an “‘adequate 
personality.” She had minimal anxiety about the 
surgical experience except for some concern about 
cancer being found. 

The entire operative procedure was uneventful; 
recovery and postoperative course were benign. 


Case vit. This was the first hospitalization for 
a sixty-three year old Greek widow admitted for 
surgery of a thyroid mass of eight years’ duration. 
The patient was vague and overtalkative, confused 
as to time and place, and severely limited in her 
intellectual capacities with marked defects in im- 
mediate and recent memory. She was rather in- 
fantile and euphoric in her general presentation. 
No autistic thoughts were revealed. Her condition 
was diagnosed as presenile psychosis, and it was 
believed that she would tolerate anesthesia poorly. 

The patient received general anesthesia (sodium 


649 


i 

3 

Py 

> 

iy 

4 

2 

; 

| 

= 

) 

‘he 

> 


Corman, Hornick, Kritchman and Terestman 


pentothal® induction, cyclopropane and ether). At 
dusk, following her return to the ward floor, she 
became grossly agitated, tore at the dressing and 
shrieked for her children in Greek. She perceived 
ward personnel as members of her family, was dis- 
oriented as to time and place and had to be re- 
strained bodily. Her hospital stay was shortened to 
permit early return home where the acute episode 
was quickly dissipated. Seen six weeks postopera- 
tively, she had little or no recall of the hospitaliza- 
tion and presented the same mental picture seen 
during her “‘preanesurgical,” interview. 


Case 1x. A forty-two year old white, married 
hospital guard was admitted for study of melena 
and spent a month on the medical ward awaiting 
decision. A new hospital parking system had re- 
cently gone into effect which required his refusing 
parking space to doctors and medical students of 
his acquaintance. He was always deferent to all 
physicians, but suffered considerable anxiety when- 
ever he had to see a doctor, even for a checkup, or 
enter a hospital. As he saw it, any sort of operation 
or hospitalization was potentially dangerous, and 
the supposed seriousness of the illness or surgery 
bore no relation to the danger. His wife had had a 
normal delivery but was in the hospital forty-seven 
days with an embolus. A police lieutenant he had 
known had a venous ligation and died in the hos- 
pital of a blood clot. The patient believed that he 
had seen too much and knew too much and that he 
could judge the total danger only after he was 
discharged. 

The patient was asymptomatic in the hospital 
preoperatively, and felt guilty that he felt so well 
and did so little during the relatively long period 
of study. He could not be sure that the doctors were 
telling the truth about the roentgenograms. His 
grandmother had died of cancer and he was appre- 
hensive about it. 

Subtotal gastrectomy and vagotomy were per- 
formed without operative incident. Seen eight 
weeks postoperatively, the patient said he had not 
resumed sexual relations for fear of rupturing the 
incision as his father had done by swimming six 
months after gastrectomy. Otherwise, there was 
no postoperative difficulty and the behavioral reac- 
tion was labeled mild. 


Case xvu. A fifty-three year old Irish Catholic 
gardener was admitted for left herniorrhaphy. He 
had undergone right herniorrhaphy one year pre- 
viously in this hospital at which time cancer was 
suspected because he had lost weight and reported 
some intolerance to fat. At that time he had had a 
series of barium enemas which delayed surgery 
without adequate explanation to the patient. 

Due to a crowded operating schedule, the present 
operation was postponed a day, and the patient 
almost signed out in panic and resentment. He 


believed once more that he was in the position 
of danger and ignorance experienced a year earlier. 
Anesthesia and operation were not remarkable. 

On the second postoperative day, the patient had 
a severe bout of vomiting. Discussion of this episode 
brought out that a friend had given him a ham 
sandwich to eat the night before the operation 
which took place on a Saturday morning. Just 
prior to the vomiting seige, the patient realized 
that he had eaten ham on a Friday for the first 
time in his life. 


Casexxu. A fifteen year old Negro student was 
admitted for repair of bilateral congenital hernias. 
He was the fourth of five children whose father had 
separated from their mother two years previously 
for infidelity. He had not seen his father since. The 
patient had had many nightmares during which 
he would call for his father. During the intervening 
years, his knees often buckled during competitive 
sports, and he had a “quick reflex” feeling that 
somebody was about to hic him, usually from the 
back. The patient’s father had had three operations 
for hernia, all of which were unsuccessful be- 
cause he went back to manual labor too soon 
postoperatively. 

When the patient was eleven years old he had 
gone to the dentist about twenty times. He disliked 
the grinding and the pulling but feared most of all 
“the heavy, dead feeling in the face” after novo- 
cain. He refused to return to the dentist and never 
received his junior high school diploma for lack of 
dental clearance. 

Surgery was uneventful but ambulation was 
slow. It was hard to persuade the patient to get 
on his feet; he feared that the stitches would pull 
out and he would have to return for another opera- 
tion. For several days he took baby steps to keep 
the pull at a minimum. After returning home, he 
did not resume his job carrying groceries for 
several months. Fear of attack and weak knees 
continued to bother him. 


Case xxvi. A fifty-one year old woman, of 
Lutheran-Jewish background was admitted for 
surgery of the gallbladder. She had been a widow 
for five years and had two children, a daughter, 
aged thirty, married with three children, and an 
unmarried son. She lived in the same home as her 
son, both renting separate rooms in a small private 
home. 

The patient was an only child, reared in an 
atmosphere of smothering love, overindulgence, 
and omnipresent supervision by parents of mod- 
erately comfortable means. Her social activities were 
screened carefully, friends were handpicked, and 
dates were painstakingly scrutinized by her father. 
She completed two years of high school, a business 
course in stenography, and worked for less than a 
year up to the time of her marriage at the age of 
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nineteen. She married a man who was very pas- 
sive, compliant, devoted, and for the most part, 
impotent. 

She had always been “‘a worrisome, highstrung, 
timid” person; hypertension had developed ten 
years previously. Since her husband’s death, she 
had worked until a year prior to admission, when 
she was forced to retire due to the hypertension. 
Her son then supported her. She hoped to remarry 
shortly a widower whom she had known for three 
years, and with whom she had been having a 
sexual relationship for six or seven months. 

She had been having acute pain in the right 
upper quadrant of the abdomen for the previous 
two to four weeks and x-ray films revealed a filling 
defect. She was a poor sleeper, tossing and turning 
for hours. This condition had been present for 
years; there was nothing special on her mind but 
she could never sleep through the night. 

She presented a picture of diffuse anxiety, hand 
tremors, marked diaphoresis, generalized restless- 
ness, topped by pallid, long-suffering facies. Her 
grandmother had undergone surgery of the gall- 
bladder and died; a woman across the ward had 
undergone surgery of the gallbladder and was 
seriously ill, with questionable cancer. The patient 
wanted to be sure the anesthesia would put her to 
sleep and was worried about having sufficient post- 
operative attention. The only previous surgery ex- 
perienced was removal of a gland in the neck for 
which she refused hospitalization and insisted that 
the operation be performed at home on the dining 
room table “he was just wonderful . .. he was 
so considerate ... ” 

Surgery was postponed because the patient com- 
plained of a sore throat on the evening before opera- 
tion. There was no fever and no alteration in pulse 
or respiration; physical examination revealed no 
abnormalities except for slight redness of the throat. 
She was given penicillin and operated upon four 
days later. 

This patient was evaluated as a “‘neurotic 
personality.” 

Anesthesia and surgery were uneventful. The 
postoperative course was very stormy; within 
twenty-four to forty-eight hours of surgery, there 
was a spike in temperature, she complained of 
acute incisional pain and had difficulty with 
breathing. Careful examination and x-ray studies 
were non-contributory and within twenty-four 
hours after it began, the episode subsided. She 
had multiple minor complaints, was very demand- 
- ing of attention, very anxious about all medication 
used, resisted efforts to turn her, was fearful of all 
injections and generally seemed to complain of 
more pain than is usual in this type of surgery. 
She was slow to ambulate and eager to settle into 
the convalescent home. She denied dreams, fanta- 
sies, and nightmares, although she did scream out 
at night. 


Emotional Reactions of Surgical Patients 


This is considered a moderate postoperative 
reaction. 


Case xxvul. A thirty-nine year old married, 
Jewish woman was admitted for surgery of the gall- 
bladder, with a five-year history of symptoms of 
pain in the right upper quadrant of the abdomen, 
nausea and vomiting. 

In 1923, at the age of eight years, she had under- 
gone tonsillectomy and adenoidectomy. “Pretty 
painful experience—got ether—everything started 
turning and bleeding—just horrible!”’ 

In 1930, she underwent submucous resection. 
““Struggled with ether—terrified ... ” 

In 1935, she underwent appendectomy and par- 
tial oophorectomy because of distress in the right 
lower quadrant and vague discomfort. “‘Not as 
bad—but afraid I’d never wake up from ether— 
horrible smell, I still remember ... ” 

The patient was afraid that cancer would be 
discovered. Her husband had recently undergone 
lengthy hospitalization and surgery for cancer of 
larynx, but was then fine. She was afraid that she 
would die-in the operating room. “‘I am a very 
nervous person, I yell a lot—my kids drive me 
crazy, I cannot control them... Oh! I’m so 
tired [tears pour . . . | I’ve always been scared of 
everything—I don’t like to be left alone, I’m afraid 
of the dark, afraid someone will attack me. I’m 
afraid of high places—everything! I can’t sleep, 
no dreams or nightmares .. . ” 

The patient was one of three children born in 
Eastern Europe; she had migrated to the United 
States at the age of eight. Her father had died 
when she was four years of age, and was not re- 
called. Her mother supported the family. “‘She 
was cold, rigid, demanding, irritable, never spent 
any time with me.” She had died nineteen years 
previously of cancer of the stomach. There was 
one sister, forty-two years of age, with whom the 
patient never got along, but she lived with her 
amidst perennial bickering after their mother died. 
There was a brother, aged thirty-seven, whom the 
patient liked, but her relationship with both 
brother and sister since her marriage was almost 
non-existent. 

She had completed eight grades in public school, 
then went to work as a milliner and continued in 
this field until her marriage at the age of twenty- 
two. She married “in haste” to improve her 
situation and have someone take care of her, and 
repented “‘at leisure.” She hesitated to criticize 
her husband, but once having begun she poured 
out her complaints about his “ . . . coldness, lack 
of understanding, failure to provide adequately for 
her, lack of appreciation of her domestic activities, 
etc.” 

Her gallbladder attacks began during the third 
month of pregnancy (conception occurred only 
after sterility treatments); the first delivery was 
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easy, but the second “ripped” her apart. This 
was considered the major justification for her 
martyred self-presentation, her gross difficulty in 
dealing with the children and her household chores 
without any domestic help, etc. 

She received pentothal® and ethylene, and was 
apneic at the end of surgery for twenty hours. 
There was no response to tensilon.® 

Postoperatively, she complained continually of 
pain and refused to use the light for the nurse, but 
cried out and upset the entire ward; it was neces- 
sary to place her in seclusion. She would cry and 
moan constantly, resisted efforts to turn her from 
side to side, refused to cough, and was most reluc- 
tant to sit up. She was slow to ambulate, had 
nightmares every night “ . . . falling down froma 
high building,” and could not sleep. 

Following convalescent care, she was seen six 
weeks postoperatively; she felt somewhat less nerv- 
ous, yelled less at her children, disliked her husband 
less (he was more considerate), and had fewer bad 
dreams. Her appetite was good and she had gained 
five pounds. 

This patient was considered a “‘neurotic per- 
sonality” with moderate response. 


Case xxx. A fifty-year old widow was ad- 
‘mitted for removal of a questionably malignant 
nodule in the right lobe of her thyroid. This proce- 
dure had been under recommendation for two 
years. Her husband was a retired policeman who 
had been a cardiac invalid for four years prior to 
his fatal heart attack six weeks before the present 
admission. The patient had worked until his death 
but not since. She had noticed that she cried a 
great deal after he died, she was irritable, afraid 
she was too blue and unable to “take it.” Besides 
participating in this project she was very happy to 
take part in a radioiodine study that involved a 
good deal of trouble for her. She was relieved of 
her reactive depression only when she was doing 
something for another patient on the ward. 

Postoperatively, she continued to report a lump 
in her throat, but the easy weeping abated and she 
declared herself ready to return to work when her 
unemployment insurance had run its course. Her 
outward appearance showed a remarkable change. 
She wore very stylish clothes and boasted a new 
coiffure. She was very hopeful that the project 
might continue so that she could serve even more 
valiantly. It was believed that her depression had 


lifted. 
COMMENTS 


While we were able to classify thirty-six of 
our forty-three patients ‘‘with psychiatric dis- 
order,” this should not be seen as a valid index 
of the patients’ personal and/or social adapta- 
tion in his life situation. This is a common error, 
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and clearly, evaluation of effective adaptation 
on such a basis leaves much to be desired as a 
predictive instrument of response to a stress 
situation. It was much more impressive, not- 
withstanding marked social disruption in the 
home (divorce, alcoholism, extramarital affairs, 
lack of parents), severe economic difficulties, 
as well as emotional disorders, that these 
people were relatively well compensated (psy- 
chologically) in life and under surgical stress. 

It is well to note the presumption that sur- 
gery represents a stress situation. It is clear 
that in many instances, reported in this series 
as elsewhere, hospitalization, anesthesia and 
surgery may be warmly welcomed and/or 
eagerly sought. The invitation to abdicate re- 
sponsibility, to be nursed, fed, provided for 
may afford great relief, particularly in the light 
of harsh socioeconomic conditions on the out- 
side. In other instances, surgery may be seen 
(Greenacre [4], Menninger [5]) as desired pun- 
ishment for real or imagined guilt, or it may 
subserve varied irrational needs. 

There would seem to be need of more mean- 
ingful indices of adaptive capacities and 
response to stress, as well as more careful 
delineation of the individual meaning of the 
hospitalization experience, before more satisfac- 
tory criteria for prediction can be established. 

However, notwithstanding the crudeness of 
the evaluative norms used, it is impressive to 
note the high incidence of pre- and postopera- 
tive fears expressed by patients. It would seem 
to emphasize the importance attached to such 
an experience and the necessity for an apprecia- 
tion of this fact by all persons involved. 
This is essential for a proper and effective 
management of the entire experience, pre- and 
postoperatively. 


CONCLUSIONS 


1. There was no significant predictable cor- 
relation between preoperative psychological 
assessment and the incidence of postoperative 
behavioral disorders. 

2. In this small sample there was also no 
significant correlation between the behavioral 
disorders observed and these factors: age, 
sex, religion, kind of surgery, or anesthetic 
administered. 

3. Postoperative psychological reactions 
when they occurred, could often be understood 
in the light of the dynamic life history of the 
patients. 


pt 

aks 

“he 

See 

hag 

ted 

iT 


Emotional Reactions of Surgical Patients 


4. The incidence of some sort of preoperative 
fear in 80 per cent of the patients, and the 
occurrence of some postoperative reaction in 
40 per cent of the patients, indicates in general 
terms the importance of the experience to the 
patients. 

5. The majority of the patients were able to 
assimilate this experience without major emo- 
tional difficulty. This emphasizes, therefore, 
the necessity (notwithstanding psychopathol- 
ogy or psychiatric diagnosis) of closely evaluat- 
ing the patient’s total adaptive capacities. 
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Orthopedic Aspects of Congenital 
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"ge som hypertrophy is defined as a con- 
dition in which there is overgrowth of one 
side of the body. Total hemihypertrophy and 
congenital hypertrophy are the names which 
have been applied most commonly to this 
syndrome. The most accurate classification 
seems to be that of Ward and Lerner [20], 
whose terminology we have used. Our cases 
fall within the group which they term “con- 
genital total hypertrophy,” an involvement of 
all structures of the extremity or parts involved. 

The first clinical case of total hemihyper- 
trophy was reported in 1839 by Wagner [18]. 
Although an awareness of minor asymmetry is 
apparent in the work of the ancient Grecian 
sculptors, the fact that true symmetry of the 
two halves of the body does not occur remained 
to be established by the anatomic studies of 
Meckel in 1822 [ro]. For this reason only the 
most bizarre manifestations of asymmetry 
have found their way into the literature. It is 
quite likely that many of the people with seg- 
mental hypertrophies actually have more than 
the usual asymmetry of other parts of their 
bodies which is not recognized. Gesell, in 1921 
and 1927 [3,4], presented a summary of the 
information available on all reported cases of 
this syndrome and reviewed the current theories 
of its etiology. In 1933, Wakefield and Hines 
[19]: reported eight cases encountered at the 
Mayo Clinic; five were cases of total hemi- 
hypertrophy. In 1942, Schwartzman, Grossman 
and Dragutsky [15] reported a total of 102 cases, 
including one of their own. Five years later, 


Ward and Lerner [20] again reviewed the 
literature and reported a total of 106 cases. 
In eight of these cases complete necropsy had 
been performed. In a paper prepared in 1953 
and published in 1955, Sabanas and Chatterton 
[14] increased the number to 113 with the re- 
port of a case of crossed total hypertrophy 
which represented the sixth reported case of 
this type. Since 1953, eight additional cases 
have been reported in the English literature 
[1,9,11,17], one in the German literature [5], 
four in the French literature [2,6,13], and 
several in other languages bringing the total 
to more than 126. 

We wish to report eleven additional cases of 
total congenital hemihypertrophy, one case of 
crossed hypertrophy and fifteen cases of total 
congenital segmental hypertrophy. We have 
been able to obtain follow-up information on 
some of these cases which we hope will prove 
of value. Previous follow-up studies by Len- 
strup [7], Lockhart-Mummery [8], Morris and 
MacGillivray [11], and Gesell |4] were, in our 
opinion, inconclusive. 

The etiology of congenital hypertrophy is 
still unknown. Some of the suggested possibili- 
ties have been: endocrine factors, congenital 
syphilis, vascular lesions, abnormalities of the 
lymphatic system, lesions of the brain (espe- 
cially the hypothalamus), embryonic defects 
of the vegetative nervous system, mechanical 
influences, heredity and embryogenic variants. 
The twinning theory of Gesell [3,4] seems to have 
been viewed most favorably. For a more de- 
tailed discussion of these theories, the reader is 
referred to the articles by Ward and Lerner [20], 
Morris and MacGillivray [11], Gesell [3,4], and 
Charocopos and Coccolis [2]. 

Congenital hypertrophy varies so markedly 
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Fic. 1. Hemihypertrophy of patient at age of five years 
and nine months. 


in extent and severity that an almost infinite 
number of variations is possible. (Figs. 1, 2 
and 3.) There are certain factors, however, 
which occur often enough to have prognostic 
significance. Mental deficiency has been said 
to occur in 15 to 20 per cent of the cases. The 
incidence of hypertrophy is about equal in the 
two sexes with perhaps a slight preponderance 
in the female. The right side is involved slightly 
more frequently than the left. A lower ex- 
tremity is involved more frequently than an 
upper extremity in the segmental cases. Asso- 
ciated anomalies such as syndactylism, abnor- 
mal growth of nails, nevi, hemangiomas, 
telangiectasia, clubbed feet, hypospadias, con- 
genital heart disease, supernumerary nipples, 
polydactylism, synostosis and so forth occur in 
50 per cent of the cases. Growth of hair, erup- 
tion of teeth, texture of skin and sweating may 
vary between the two sides. The deformity 
may be limited to a digit or it may involve an 
entire side. It may involve primarily one side, 
but there may be segmental involvement of 
an ear, the vulva, a leg or some other part, on 
the opposite side, in which case the hyper- 
trophy is said to be crossed. 

Reports of pathologic examinations revealed 
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Fic. 2. Patient at age of ten years and eleven months. 
Tips of the spinous processes have been marked to 
show scoliosis. 


true hypertrophy of all structures in the ex- 
tremities. An overgrowth of the media and 
intima of the blood vessels has been reported as 
has overgrowth of the bones and interstitial 
connective tissue of the peripheral nerves and 
muscles. One of the paired organs, such as the 
kidneys and adrenal glands, may or may not 
be enlarged. The hemisphere of the brain on 
the affected side may be enlarged. 

Several instances of familial incidence have 
been reported but the vast majority of patients 
do not show such a trait. Morris and Mac- 
Gillivray [17] reported two families with two 
cases of hemihypertrophy in each family asso- 
ciated with mental deficiency and a history of 
twinning. Scott [16] reported a family in which 
the mother and a daughter were both affected. 
Silver and associates [17] reported the cases of 
two patients with congenital hemihypertrophy 
in whom shortness of stature and elevated uri- 
nary gonadotropins were associated. 

According to Morris and MacGillivray and 
to Gesell [3,4], organic deterioration did not 
occur in the patients who were mentally defec- 
tive. Most authors stated that physical 
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Fic. 3. Patient at age of fourteen years and three 
months. 


deformity usually progressed during the first 
few months of life and then remained station- 
ary. Some noted slow progression until puberty 
and then accentuation. Lockhart-Mummery 
[8], however, reported the case of one patient 
in whom the defect was spontaneously cor- 
rected by adulthood. Compensatory scoliosis 
is common owing to the discrepancy in length 
of the lower extremities. Hemiatrophy, caused 
in many instances by injury of the postcentral 
gyrus, must be differentiated most frequently 
from congenital hemihypertrophy. Penfield 
and Robertson [12] found that in all of their 
cases of hemiatrophy in which the etiology 
could be established, the injury to the brain 
occurred before the patient reached the age of 
two years. 

Our cases represent those encountered at 
Gillette State Hospital for Crippled Children, 
St. Paul, Minnesota, and at the Mayo Clinic, 
Rochester, Minnesota, in the years 1934 to 
1954, inclusive. One case of crossed congenital 
hypertrophy from Gillette Hospital has been 
reported previously [14] and is not included in 
this series. The cases are summarized in Tables 
1 and 2. It should be noted that when we refer 


to length of the leg or of the arm we are using 
these terms in their broadest sense, that is, to 
mean total length of the lower or upper 
extremity. 


COMMENT 


These cases are reported because of their 
rarity and the long period of follow-up of a 
number of these patients. As yet no one has 
seen enough patients having this condition to 
be able to evolve a workable theory of the 
etiologic aspects; without such knowledge, pre- 
vention is hardly possible. We are left, then, 
with what is essentially a salvage problem. It is 
interesting to note that four of the eleven pa- 
tients having total hemihypertrophy underwent 
surgical procedures performed to equalize the 
lengths of their legs. Moreover, four additional 
patients were too young to warrant such proce- 
dures. In none of our patients did the dis- 
crepancies correct themselves spontaneously, 
although in one, it apparently diminished and 
in several there was variation in the rate of 
progression of the deformity in different parts 
of the body in any given time interval. In all 
cases in which follow-up studies were made, the 
patients, including the two with severe scolio- 
sis, were leading active, useful lives. We are 
unable to explain the preponderance of left- 
sided involvement or of involvement of the 
female sex in our series. It is probable that 
these figures are not of statistical importance. 

Only one of our patients (Case 1) was found 
to be mentally defective although another had 
petit mal seizures; several were too young to 
be adequately evaluated. Worthy of emphasis is 
our observation that one patient in this group 
has received the degree of doctor of medicine, 
and that one patient having segmental hyper- 
trophy has received a master’s degree and is at 
present working toward the degree of doctor of 
philosophy. We are of the opinion that our 
series demonstrates that most patients with 
total congenital hypertrophy are of normal in- 
telligence and occasionally some of them are of 
superior intelligence. The figures of 15 to 20 per 
cent are probably correct for the incidence of 
mental deficiency in such patients, and we 
doubt that the percentage is higher than this. 
Most of our patients with follow-up studies 
to adult life have had no need to consult a 
physician and this may be the explanation of 
why hemihypertrophy is even more rarely seen 
in adult life than in childhood. Seventy-five per 
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TABLE I 


CONGENITAL HEMIHYPERTROPHY (12 CASES) 


Side and 
Extent 


First Noted 


Operation and Age 


Discrepancy in Length of Leg 


First Examination 
(Maxima 
Discrepancy) 


Last Examination 
after Completion 
of Growth or 
Surgical 
Correction 


Age at Last 
ollow-up 


Associated 

Anomalies— 

Interesting 
History 


Entire right side of 
body larger and 
longer 


F, 2 mo. 


None 


4 cm. (1.6 in.) 


1.6 cm. (34 tn.) 


21 yr., gain- 
fully em- 
ployed 


Increased number 
of superficial 
veins of chest and 
abdomen; no 
uvula; casts for 
severe scoliosis, 
11 to 18 yr. of age 
(Figs. 1 and 2.) 


Entire right side of 
body larger and 
longer 


F, birth 


Stapling of right 
distal femoral 
epiphysis (7 yr.); 
staples removed 
(12 yr.) 


3.8 cm. (144 in.) 


Overcorrected 1.3 
em. (1% in.) 


Right arm 2.2 cm. 
than left 
(Fig. 3) 


Entire left side of 
ody larger and 
longer 


F, birth 


E of 
istal femoral 
epiphysis (11 yr.) 


5cem. (2i in,); x-ray 
examination at 6 
mo. showed bones 
to be equal in size 
and length 


Cutis marmorata 
and strawberry 
nevi of left fore- 
head and neck; 
skin texture dif- 
ferent on left side 


Entire right side of 
body larger and 
longer 


Stapling of the dis- 
tal femoral 


epiphysis (1214 
yr.) 


3.6 cm. (1.4 in.) 


2.1 cm. (0.8 in.) 


14% 2 yr. 


Facial disparity 
decreased, leg 
length increased 
to age of 5 yr. 


Entire left side of 
body larger and 
longer 


F, birth 


Operation to 
equalize leg 
lengths; type un- 
known (8 yr.) 


5 cm. (2 in.) 


Accurate measure- 
ments not availa- 
ble 


121%o yr. 


Choanal occlusion 
of right posterior 
nares 


Entire left side of 
body larger and 
longer 


M, not re- 
corded 


None 


None recorded 


None 


Registered at 

clinic because of 
gastrointestinal 
complaints; not 
seen by ortho- 
pedist 


Entire left side of 
body larger and 
longer 


F, birth 


Entire left side of 
body larger and 
longer 


F, 5 mo. 


(3% in.) 


Too young 


Webbed toes (2, 3, 
4 on left foot, 2, 3 
on right foot); he- 
mangioma of 
back; right in- 

uinal and um- 

ilical hernias; 
hair denser on left 
side 


Compensatory 
scoliosis 


Left side of body 
and right foot 
larger and longer 


F, 19 mo. 


in.) 


Too young 


Café au lait spots 
on trunk; mother 
also had café au 
lait spots 


Entire left side of 
body larger and 
longer 


F, birth 


(34 in.) 


1.3 cm. 


Too young 


Entire left side of 
ody larger and 
longer 


F, 8 mo. 


6.4 cm. (2}4 in.) 


Estimated at 3.8 
cm, (134 in.) by 
patient 


Accentuated cutis 
marmorata 0 
trunk 


Left side of head, 
hair curly, right 
side, straight; 
congenital dys- 
plasia left hip; 
coxa valga spon- 
dylosis third 
lumbar vertebra 


Right leg longer 
than left; left calf 
and thigh larger 
than right in cir- 
cumference; left 
arm larger and 
longer than the 
right 


Right dorsal lum- 
bar scoliosis 
(11% 2 yr.); spi- 


nal fusion (15 yr.) 


Right lower ex- 
tremity 1.6 cm. 
(54 in.) longer 
than left; left 
thigh 3.2 cm. (114 
in.) larger in cir- 
cumference; left 
arm 0.6 cm. (4 
in.) longer than 
right and larger 
at the age of 12 
yr. 


Right lower ex- 
tremity 3.2 cm. 
(14 in. 2 longer 
than left; left 
thigh 7. 6 cm. (3 
in.) larger than 
right in circum- 
ference; left arm 


in circum- 


ference 
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4 
xl M, 914 yr. 32 yr. 
0.6 cm. (34 In.) 
longer than right 
> y 
= 


TABLE II 
TOTAL SEGMENTAL HYPERTROPHY (15 CASES) 


Bryan, Lipscomb and Chatterton 


Discrepancy in Length of Leg 


Sex; Age Associated 
Case Side and When : Last Examination | Age at Last Anomalies— 
No. Extent Hypertrophy Operation and Age First Examination | after Completion | Follow-up Interesting . 
First Noted (Maximal of Growth or History 
Discrepancy) Surgical 
Correction 
xu | Right arm, leg, OWE occ wakes aed ae None, right foot None, right hand | 35 yr. Partial sacraliza- 
breast one shoe size 0.6 cm. (34 in.) tion L-5; right 
larger than left longer than left side stronger 
xiv | Right arm, leg F, birth Operation on right | 3.8 cm. (144 in.) None 294% yr. None 
femur elsewhere 
(11 yr.) 
xv | Right arm, leg F, 9 yr. Epiphysiodesis; 5 cm. (2 in.) 0.6 cm. (34 in.) at ¥Fr. Pronated feet; 
right lower femo- shoulders un- 
ral, superior tibial equal at 9 yr. 
epiphyses (13 yr.) 
xvi | Left arm, leg M, 3 mo. Stapling of left 3.2 cm. (134 in.) Overcorrected 1.3 | 17 yr. None 
femur (12 yr.) em. (44 in.) 
xvur_| Left arm, leg M, birth Arteriovenous fis- | 3.6 cm. (12 in.) 4 cm. (1.6 in.) 12 yr. Hemangioma, 
tula, right thigh right side of 
(1144 yr.) tongue 
xvi | Right arm, leg; F, birth Kondoléon opera- | 3.8 cm. (144 in.) No details 26 yr. Reduplication left 
left vulva tion, shortening kidney and pel- 
of right tibia and vis; nephrectomy, 
fibula (16 yr.) right kidney, at 
25 yr., for hydro- 
nephrosis 
x1x_| Right arm, leg 0.9 cm. (3¢ in.) Too young 6 yr. Superficial heman- 
gioma, left side 
trunk and thigh 
xx | Left arm, leg 2.5 cm. (1 in.) Too young 144 yr Dermoid cyst, 
right side of fore- 
head 
xx1 | Left arm, leg RN ers iran rarer tee 1.9 cm. (34 in.) Too young 414 yr Excess fatty tissue 
entire left side 
| Lettiarm, leg. ode F, birth |. Not given Too young 3 mo None 
of tongue 
xxi | Right arm, leg 1.9 cm. (34 in.) Too young II mo. None 
xxiv |Right arm, leg ees re Not given Too young 714 mo None 
xxv _ | Right leg F, 12 yr. Epiphysiodesis, 3.8 cm. (134 in.) | Too young 15 yr. None 
right lower femur 
(12 yr.) 
xxvi | Left leg 0.9 cm. (3¢ in.) Too young yr. Metatarsus varus, 
left 
xxvur | Right arm None None 6 mo. Right arm 0.7 cm. 


(0.27 in.) longer 
than left and 
larger 


cent of our patients having total hemihyper- 
trophy had associated lesions of the skin or 
other anomalies. In only two patients did 
severe scoliosis develop; one of these patients 
had undergone spinal fusion and the spinal 
columns of both became stable at the age of 
fifteen years. 


None of our patients having segmental total 
congenital hypertrophy were found to be men- 
tally defective and only 50 per cent showed 
other anomalies. Six of the fourteen patients 
with segmental hypertrophy were treated sur- 
gically for their leg discrepancies and six of 


the remaining eight patients were not old 
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enough to warrant an attempt at surgical 
correction. 

The maximal discrepancy of length: of the 
lower extremities seemed to be comparable in 
the hemihypertrophy and the segmental hyper- 
’ trophy series; the greatest discrepancy in length 
of legs was 6.4 cm. (214 inches). The minimal 
discrepancy of those who had completed their 
growth without surgical intervention was 
1.9 cm. (34 inch). In fourteen of the twenty- 
seven cases, discrepancies were noted at birth 
and in six more, discrepancies had been noted 
by the end of the first year of life. The age 
when the discrepancy was first noticed was 
not recorded in two cases. In two patients the 
imbalance was noticed at the ages of nine and 
nine and a half years, respectively. One patient 
did not know that she had a difference in the 
length of her legs until she was examined by 
her family physician at the age of twelve years. 
We are not sure whether these three cases 
represent a failure of observation or a develop- 
ment of the condition after birth. 


SUMMARY AND CONCLUSION 


We have reviewed briefly the literature avail- 
able to us concerning total congenital hyper- 
trophy and have reported eleven cases of total 
congenital hemihypertrophy, one case of total 
crossed congenital hypertrophy and fifteen 
cases of total congenital segmental hyper- 
trophy. We have made follow-up studies of 
eight patients having congenital hemihyper- 
trophy and seven patients having segmental 
hypertrophy to the age of twelve years or 
beyond. The deformities in our patients did 
not disappear spontaneously and almost 75 per 
cent of the patients required corrective opera- 
tions which were usually performed to correct 
the discrepancy of the length of the legs. We 
have emphasized the fact that approximately 
80 per cent of these patients have normal in- 
telligence and that persons of superior intelli- 
gence may be found among them. This condi- 
tion in most instances does not preclude an 
active useful life. 
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Analysis of Eighty-six Cases of 
Intertrochanteric Fracture of the Femur 
Treated Conservatively 


Lynn O. Litton, M.p. AND CHARLES E. WorKMAN, M.D., Kansas City, Kansas 


From the University of Kansas Medical Center, Kansas 
City, Kansas. 

ost articles published in the last decade 
M pertaining to treatment of intertro- 
chanteric fractures of the femur are very en- 
thusiastic about open reduction of these frac- 


TABLE I 
DISEASES FOUND ON INITIAL EXAMINATION OF EIGHTY- 
SIX PATIENTS ENTERING THE HOSPITAL WITH INTER- 
TROCHANTERIC FRACTURES OF THE FEMUR 


Number of 


Disease Times Found 


Generalized arteriosclerosis.......... 
Hypertensive heart disease.......... 


ANI OO AW 


Nore: Toxic thyroid, rheumatoid arthritis, pneu- 
monia, lacerations, deafness, prostatism, congestive 
heart disease, incontinence, uterine prolapse, asthma, 
duodenal ulcer, gallstones, hiatal hernia, and epilepsy 
have also been seen. 


tures [1-9]. The same articles tend to minimize 
the general over-all good results that can be 
obtained conservatively. This has unfortu- 
nately led many surgeons to consider open 
reduction of the intertrochanteric fracture 
superior in all respects to closed treatment. 
The operative treatment of the intertro- 
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chanteric fracture is an outgrowth of the per- 
fection of aseptic surgical technic and non- 
electrolytic metal, the safety and frequent use 
of blood transfusions and the concept and 
demonstrated advantages of early mobilization. 
While these advantages are manifest, it is be- 
coming increasingly clear that certain inter- 
trochanteric fractures do not lend themselves 
readily to open reductions and internal fixa- 
tion [zo]. 

This paper is.an attempt to show that com- 
parably good results can be obtained by con- 
servative management of these fractures. 
Others [11,12], from time to time have also 
made pleas for conservative treatment. This 
is not an end-result study but is a study of 
hospital mortality and morbidity. 

In 1951, Haslam and Francisco published 
results of treatment of forty-six intertro- 
chanteric fractures of the femur by conserva- 
tive methods in this hospital [13]. The present 
study is based upon an analysis of eighty-six 
additional cases of fractures of the intertro- 
chanteric area of the femur treated conserva- 
tively at this hospital from January 1950 to 
January I, 1957. 

The observation that this fracture occurs in 
the elderly patient has been made numerous 
times and our figures substantiate this. The 
average age of the women in this series was 
75.83 years. The average age of the men was 
74.16 years. The oldest patient treated con- 
servatively was a white woman, ninety-six 
years of age. The youngest patient was a forty- 
two year old man. 

The fact that this fracture occurs more com- 
monly in females is also well known and our 
cases show twenty-nine men as compared to 
fifty-seven women. 
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Intertrochanteric Fracture of Femur 


TABLE II 
COMPLICATIONS OCCURRING IN THE CONSERVATIVE 
MANAGEMENT OF EIGHTY-SIX INTERTROCHANTERIC 
FRACTURES OF THE FEMUR 


TABLE III 
A STUDY OF THE HOSPITAL MORTALITY OF EIGHTY-SIX 
PATIENTS WITH INTERTROCHANTERIC FRACTURES 
OF THE FEMUR 


Complications No. of Cases 


Urinary tract infection 
Pneumonia 


Psychosis 
Dermatitis 


Most of these patients, because of their age, 
are veritable museums of pathologic conditions. 
In our study, in addition to the fracture, there 
were thirty-one other conditions noted at 
time of admission. (Table 1.) The rather high 
incidence of arteriosclerosis manifested by 
arteriosclerotic heart disease or cerebral arterio- 
sclerosis should be noted. Diabetes, hyper- 
tension, malignant tumors, psychosis and other 
fractures were rather common. All of these asso- 
ciated conditions required special treatment. 
We do not believe that enough attention has 
been paid to these conditions in previous 
studies. In many cases, the intertrochanteric 
fracture is the least important condition the 
patient presents on admission to the hospital. 
Adequate treatment of each of these associated 
conditions is extremely important in the con- 
servative management of these fractures and 
will be discussed in greater length later. 


TREATMENT 


The conservative management of this frac- 
ture is infinitely more time consuming and 
requires more strict attention to minor details 
than if the fracture is openly reduced and fixed. 
Since our results will tend to show a rather low 
mortality as compared to other series of inter- 
trochanteric fractures treated conservatively, 
it may be worth while to go into some of the 
details of management [4-8]. 

The need for careful history and physical 
examination is obvious. This most fundamental 
aspect is frequently overlooked by the busy 
practitioner and as a result many of the asso- 
ciated diseases are unknown. Routine blood 
counts and chemistry are also important and 
special examinations should be made if indi- 
cated. Electrocardiography is almost routine 
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No. of Days 


Patient in Hospital 


Cause of Death 


Bronchopneumonia 
Bronchopneumonia 
Cerebral hemorrhage 
Bronchopneumonia 
Pyelonephritis, perineal 
cellulitis, extravasa- 
tion of urine 
Pulmonary edema 
Bronchopneumonia 
Pulmonary edema 


TABLE Iv 
MORTALITY IN OTHER SERIES OF PATIENTS WITH INTER- 
TROCHANTERIC FRACTURES OF THE FEMUR TREATED 
CONSERVATIVELY 


Author Per cent 


Ryan and Gosslee [4] 
Montgomery [5] 
Neufeld [6] 
Cleveland et al. [7] 


29.7 
26.1 
55.0 
34.0 
44.0 
10.0 


16.0 
9-3 


Murray and Frew [17] 
Goldenberg [12] 


due to the high incidence of heart disease in 
this age group. Special orders should include 
an air mattress. This, along with antibiotic 
drugs has been an important advancement in 
the conservative treatment of this fracture. 
Special diets with protein supplements are 
many times necessary. Blood transfusions are 
given if necessary. Most of the patients in this 
series have been treated in the manner of Rus- 
sell, utilizing the double pulley effect [74]. 
Sedatives are not given. Occasionally a central 
stimulant is given in the mentally confused 
elderly patient. The use of restraints should 
be avoided. We do not hesitate to temporarily 
abandon traction in the confused patient and 
sit the patient in a chair several times daily. 
Traction is then resumed. . 

Most patients under this general care leave 
the hospital in better shape than they were in 
when they came. 


ay 
Pulmonary embolism................ 21 
q 
E.R....| 92 
S.Q....} 96 3 
C.A....] 76 58 
coe 
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RESULTS 


The most obvious disadvantage in treating 
patients with this fracture conservatively is 
the prolonged length of time required for the 
patient to be in the hospital. The average hos- 
pital stay in this series was forty-five days. 

The complications resulting from this frac- 
ture and type of treatment are seen in Table 1. 
The incidence of 10 per cent urinary tract in- 
fections is a reflection of poor management of 
these patients. This was due to the injudicious 
use of the indwelling catheter in order to facili- 
tate nursing care. This practice has now been 
largely discontinued. The 6 per cent incidence 
of pneumonia is not unusual and certainly does 
not require prophylactic antibiotics. It does, 
however, require rather careful observation of 
the patient in order to make the diagnosis 
early. All three of the decubitus ulcers occurred 
before the routine use of the air mattress, 
which as stated previously, has almost done 
away with this complication. A temporary 
period of mental confusion immediately follow- 
ing the injury and for the first few days of bed 
rest in the hospital is very common and usually 
requires no special treatment. In two cases in 
this series the psychosis lasted throughout the 
entire period of hospitalization. The case of 
peroneal palsy was obviously caused by im- 
proper application of the traction. 

There were eight deaths in this series of 
eighty-six patients. (Table ur.) This represents 
hospital mortality and takes in only the first 
forty-five days. The 9.3 per cent mortality as 
shown in Table 111 compares favorably with 
similar series as shown in Table tv. Broncho- 
pneumonia proved to be the most common 
cause of death. The average age of those who 
died was about seven to eight years older than 
the survivors. With the exception of three pa- 
tients, all died within the first eight days of 
hospitalization. This is fairly good proof that 
old patients tolerate bed rest well providing 
they are cared for adequately. 


COMMENTS 


Certain intertrochanteric fractures of the 
femur do not lend themselves readily to open 
reduction and internal fixation. Clawson [10] 
has clearly demonstrated these unstable frac- 
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tures. It is our opinion that the conservative 
method of treatment outlined herein is the 
treatment of choice in these fractures. In many 
small community hospitals in which surgical 
facilities are not adequate or experienced sur- 
geons available, this method of treatment 
might be applicable in all cases of intertro- 
chanteric fractures of the femur. 


CONCLUSION 


The conservative management of the patient 
with an intertrochanteric fracture of the femur 
requires strict attention to the patient as a 
whole. The associated diseases should be im- 
mediately and vigorously treated. 

It is our belief, based on an analysis of these 
cases, that this method supplements operative 
treatment and is occasionally indicated as the 
treatment of choice. 
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Experimental Studies of Peripheral 
Arterial Embolism in Dogs 


Hiroaki KawakITA, M.D., YUKINAGA SEKIYA, M.D., OSAMU FUJIWARA, M.D. AND 
Hiroya KoxuGa, M.D., Kobe, Japan 


From Fujita’s Surgical Clinic, Kobe Medical College, 
Kobe, Japan. This article was reported at the Fifty-seventh 
Annual Meeting of the Japan Surgical Association. 


the clinical significance of pe- 
ripheral arterial embolism has been well 
emphasized, reports on experimental studies of 
peripheral arterial embolization have been few. 
This may be due to the fact that experimental 
embolism is difficult to produce and it is hardly 
possible to induce an embolic phenomenon 
without traumatizing the adventitial layer of 
the arteries concerned. The solution used here 
for causing arterial embolism was radiopaque 
and non-toxic. It was discovered during our 
research on pain conduction pathways in the 
extremities of dogs. The present study was 
undertaken to form emboli in the peripheral 
arteries of the various systems and to observe 
pathological and electrophysiological changes 
which occurred in these organs. 

It was Dencker [2] who attempted an experi- 
mental study of peripheral arterial embolization 
by means of a cellulose sponge with fine pores 
impregnated with a mixture of lead acetate and 
glue. The suspension of this substance in 
heparinized physiologic saline was injected into 
the left ventricle of a rabbit’s heart. Multiple 
emboli were induced in the peripheral arterial 
system resulting in death of the animal after 
one to three minutes. 

In our method, small pieces of raw rubber 
material have been added to the various me- 
diums, benzol, petroleum benzin, ether or car- 
bon tetrachloride. A 10 per cent rubber solution 
was made radiopaque by the addition of lead 
monoxide. By administering this prepared solu- 
tion of rubber intra-arterially, we have suc- 
ceeded in causing embolization of certain 
peripheral arteries. 


MATERIALS AND METHOD 


Refined raw rubber was finely cut into a mass 
measuring approximately 0.5 by 0.5 by 0.5 mm., 
and these fragments were then added to one of 
the following mediums: benzol 99 per cent, 
ether, petroleum benzin, carbon tetrachloride 
and liquid paraffin. They were heated at a 
temperature of 20 to 30°c. until the rubber 
substance completely dissolved. The solution 
became cloudy shortly after the heating, but 
ten to twenty hours later it formed a white 
precipitate and for the experiment, clear 
supernatant solution was used. Although the 
time consumed for complete solution varies 
according to the medium used, benzol dissolves 
most quickly, with petroleum benzin the next. 
Ether, on the other hand, took two or more 
days. For angiography, lead monoxide was 
added to this solution in a proportion of 1:10. 

For intra-arterial administration, No. 18 
needles with syringes were used. Those arteries 
which are readily palpable were chosen, e.g., 
femoral, popliteal or brachial arteries. The 
other vessels selected were the pancreatic, 
hepatic, gastric or renal arteries, which are 
easily exposed. For intra-arterial injection, 
digital compression was applied distal to the 
site of administration, which resulted in embolic 
formation in the vessel proximal to the point of 
digital pressure, facilitating complete occlusion 
of the arteries, arterioles and capillaries. For 
the deeper vessels, such as the coronary ar- 
tery or the portal system, the rubber solution 
was injected under fluoroscopy with a fine 
angiocatheter. 

It has been found that 0.1 to 0.3 cc. of the 
solution is sufficient to occlude most of the 
arteries, but in the portal system as much as 
2 to 3 cc. is required to interrupt circulation, 
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Fic. 1. An x-ray film of the chest taken soon after in- 
jection of rubber into the coronary artery using a heart 
catheter. 


and a smaller amount is needed for the mesen- 
teric, renal and pancreatic arteries. For injec- 
tion, the syringe was filled with physiological 
saline and only the needle was filled with the 
rubber solution. The same technic was used in 
arterial catheterization. The animals used were 
healthy adult mongrel dogs weighing from 8 to 
10 kg., and anesthesia was obtained by sub- 
cutaneous injection of 2 per cent morphine 
hydrochloride in doses of 0.2 cc. per kg. of 
body weight. 


RESULTS 


Internal Carotid Artery. With aseptic opera- 
tive technic an incision was made at the lateral 
aspect of the trachea to expose the internal 
carotid artery. Prepared rubber solution 0.5 cc. 
was injected forcibly into the artery with a fine 
hypodermic needle while applying digital pres- 
sure; and when the needle was withdrawn from 
the vessel, there was hardly any bleeding. The 
animal usually flexed his head to the opposite 
side in a few minutes, and while it whined a 
little it soon lapsed into unconsciousness fol- 
lowed by spasmodic twitching of the extremi- 
ties. However, these signs disappeared and the 
animal recovered consciousness although the 
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Fic. 2. An x-ray film of the heart twenty minutes after 
injection of 0.5 cc. of rubber into the coronary artery. 


flexed head and paralysis of the extremities 
remained. 

In this series two dogs died within forty-eight 
hours. Autopsy revealed several areas of en- 
cephalomalacia in the cerebrum on the injected 
side. An interesting fact was that similar morbid 
changes had occurred in the cerebellum but on 
the opposite side. It is assumed that the rubber 
solution entered the circulation of the basilar 
artery showing natural arterial flow. It is also 
of interest to note that the aforementioned 
finding seems to corroborate the anatomical 
nerve distribution of the cerebrum and the 
cerebellum. 

After changing the body position unusually 
small amounts of the solution, i.e., less than 
0.1 cc., were injected and embolization of cer- 
tain arteries involving the area of the frontal 
lobe resulted in blindness of the right eye with 
necrosis of the iris, ciliary body and opaque 
lens with diffuse edema of the fundus. The 
animals usually survived well over fourteen 
days although observation was limited to two 
days in this series. 

External Carotid Artery. Following a similar 
procedure, the same solution was intra-arte- 
rially administered into the external carotid 
artery. Gross morbid changes were hardly 
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observable with an amount less than 0.1 cc.; 
but when a dosage more than 0.5 cc. was used, 
marked changes occurred. Embolism occurred 
in the mandibular artery and the teeth of the 
embolized side became drier and appeared 
darker while the pulps showed opaque hypere- 
mic changes. There were minute ulcerations of 
the oral mucosa presenting the pathologic pic- 
ture of cellulitis of the oral base. 

Left Ventricle of the Heart. Administration 
of 0.5 cc. into the left ventricle through the 
chest wall caused occlusion of the left internal 
carotid artery, coronary artery and infarction 
of the kidneys, followed by embolism of other 
organs. Embolism of the opposite side followed, 
for which no reasonable explanation has been 
offered. 

Coronary Artery. After exposing the left 
common carotid artery, a specially designed 
heart catheter (similar to a Foley catheter) was 
inserted in the ostium of the aorta, and the 
solution was injected through the inner tube. 
At the tip of the outer tube was a fine rubber 
balloon. Under fluoroscopy a catheter was in- 
serted into the ostium of the aorta and mercury 
was injected through the outer tube until the 
rubber balloon obstructed the orifice of the 
aorta. Injection of rubber was made quickly 
through the inner tube during diastole of the 
heart. After the coronary occlusion was con- 
firmed under the fluoroscope, the catheter was 
removed from the artery. In order to prevent 
bleeding during this maneuver, digital com- 
pression and suturing of the vessels were 
required; 0.05 cc. of rubber injected into the 
coronary artery caused death of the animals 
in twenty minutes. (Figs. 1 and 2.) 

Although we were able to keep the animals 
alive at least for twenty-four to forty-eight 
hours in the later experiments, it is necessary 
that life be more prolonged for study such as 
chronic coronary occlusion and myocardial 
infarction. In a later paper the electrocardio- 
graphic studies will be reported with this 
experiment. 

Stomach. It has been known that when the 
four main arteries of the stomach, namely the 
left and right gastric and gastroepiploic arteries, 
are ligated, no significant changes occur in the 
stomach except for a slight hemorrhage in the 
gastric mucosa. However, when the rubber 
solution was administered, pronounced patho- 
logic changes were observed, i.e., diffuse in- 
flammatory changes with necrosis and per- 


Fic. 3. Formation of ulcer twenty-four hours after 
injection of the rubber into the small arteries of the 
stomach. 


foration at times. It was found that 0.5 cc. of 
the solution injected into the small arteries of 
the stomach would suffice to cause formation of 
ulcer in twenty-four to forty-eight hours, but 
at least three of these arteries had to be blocked 
for the ulcers to develop. (Fig. 3.) 

Numerous experimental methods for produc- 
ing gastric ulcer have been reported. We have 
found that the present method has never failed 
to produce ulcers regularly and within the 
shortest period of time. 

Mesenteric Artery. With the mesenteric 
artery, 0.5 cc. of the solution was sufficient to 
cause diffuse necrosis of the intestine and death 
of the animal occurred within twenty-four 
hours. When a smaller amount of the solution 
(0.1 cc.) was injected, the animals seemed to 
survive longer, although symptoms of nausea 
and vomiting followed in twenty-four hours 
and they eventually died of ileus with acute 
peritonitis due to intestinal perforation, which 
usually occurs between the third and fifth days. 
The intestinal necrosis frequently extends 
10 cm. in length. (Figs. 4 and 5.) 

Extensive ligation of the mesenteric vessels 
to 30 cm. failed to produce intestinal necrosis. 
However, the ligation of both ends of the small 
intestine can cause necrosis regularly. Micro- 
scopic examination made two hours after the 
experiment revealed complete occlusion of the 
intestinal arterioles. 

The solution was injected into the mesenteric 
artery; this was done by performing the laparot- 
omy in a special bathtub filled with 38°c. of 
Ringer’s solution to which oxygen had been 
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Fic. 4. Roentgenogram taken twenty-four hours after 
injection of the rubber into the mesenteric artery. 


added, and the movement of the intestinal 
muscles were observed by kymograph. As soon 
as the solution was injected, it was found that 
both longitudinal and transverse muscular 
movements became more active for a while, 
but these gradually became weaker and the 
longitudinal muscular motility stopped fifteen 
minutes after the injection while the transverse 
muscular movement stopped a minute later. 
The addition of a few drops of acetylcholine 
seemed to restore the intestinal motility but it 
only lasted for a period of thirty minutes. In 
studies of the electrophysiological aspect in 
this series after the ligation of the mesenteric 
nerve, peripheral nerve fibers were separated 
and afferent action potentials conducted from 
the nerve fibers were observed. 

Numerous afferent spikes were recorded soon 
after the mesenteric occlusion; these lasted for 
a period of fifteen minutes after the adminis- 
tration of solution. Within thirty minutes, sud- 
den decrease and complete disappearance was 
observed. This unusual spike variation sug- 
gested that the functional receptor mechanism 
of the intestine can last for fifteen minutes. It 
was assumed that the automatic intestinal func- 
tion would be effective for fifteen minutes after 
the administration of the rubber solution into 
the mesenteric artery and that it was capable 
of reacting to external stimuli for thirty 
minutes. 

Pancreatic Artery. The solution was in- 
jected into the superior and inferior pancreat- 
icoduodenal arteries. The main trunk of the 
pancreaticoduodenal artery runs in the paren- 
chyma of the pancreas supplying the superior 
portion of the organ and sending branches to 
the duodenum. The inferior pancreaticoduode- 
nal artery which runs from a branch of the 
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Fic. 5. The small intestine shows necrosis twenty-four 
hours after injection of the rubber into the mesenteric 
artery. 


superior mesenteric artery supplies the inferior 
portion of the pancreas and a part of the duode- 
num. Therefore it was technically difficult to 
embolize the arteries supplying the pancreas 
exclusively because of the anatomic relation- 
ship. However, we succeeded in embolizing 
these arteries without injuring the duodenum. 

The pancreatic artery was exposed and iden- 
tified, then the solution (0.1 to 0.2 cc.) injected, 
and by forty-eight hours the omentum and 
mesentery had undergone marked fatty necro- 
sis, while the pancreas presented the picture of 
advanced necrosis with edema and hemorrhage, 
with a fibropurulent appearance at times. When 
a larger dosage amounting to 0.5 cc. was in- 
jected, an extensive morbid change occurred 
with edema and induration spreading to the 
duodenal mucosa. These pronounced patho- 
logic changes observed in the pancreatic tissue 
were in all probability due to the phenomenon 
of autolysis as seen clinically in acute pancreatic 
necrosis. 

The solution was injected into the pancreatic 
duct and the pathologic change was compared 
with the arteries. With the pancreatic artery 
occluded as shown in Figure 6, the pancreatic 
lobules displayed central necrosis with the 
acini at the periphery undamaged. With occlu- 
sion of the pancreatic duct, the islands of necro- 
sis extended to all lobules. (Fig. 7.) 

Much study on the pathogenesis and clinical 
as well as experimental aspect of acute pan- 
creatic necrosis has been done. However, the 
etiological explanation has been far from satis- 
factory. Since Pauman’s [3] research in 1862, 
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Fic. 6. Central acinal necrosis of a pancreatic lobule 
twenty-four hours after injection of the rubber into the 
pancreatic artery. 


injecting a small particle of wax substance into 
the pancreatic artery, many attempts have 
been made to produce pancreatic necrosis with 
much emphasis on the vascular part. Smyth [4] 
in 1940 and Ishikawa [1] in 1944 both produced 
pancreatic necrosis by injecting mercury into 
the pancreatic artery. In their experiments 
they found that embolism occurred in the 
branches supplying the duodenum but failed 
to occlude the small arterioles and capillaries 
because of high surface tension and the charac- 
ter of mercury. We have, however, succeeded 
in obtaining complete blockage of the arterioles 
and capillaries, which produced pancreatic 
necrosis without invading the duodenum. We 
have done this by completely separating the 
pancreatic and duodenal arteries. Further 
experimental production of embolism of the 
pancreatic artery is being undertaken at present 


into the renal artery. 


Fic. 8. Renal infarction following the injection of rubber 
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Fic. 7. Necrotic islands spread in pancreatic lobule 


twenty-four hours after injection of the rubber into the 


pancreatic duct. 


to discover if this may be one of the etiological 
factors of acute pancreatic necrosis. 


Portal System. Injection of 0.1 to 0.5 cc. of 
the rubber solution into the portal vein caused 
incomplete occlusion of the arterioles of the 
liver lobules. With a larger dose (more than 
1.0 cc.) embolic formation resulted in complete 
blockage with development of portal hyper- 
tension, ascites and mild jaundice without 
serious damage to the liver or spleen. 

Hepatic Artery. With the hepatic artery, 
however, administration of 0.1 cc. of solution 
was sufficient to produce severe jaundice in a 
few hours, with a mild degree of ascites. With a 
larger dosage the liver was markedly dis- 
colored, and cirrhosis and all other morbid 
changes of advanced hepatic intoxication ap- 
peared causing death within twenty-four hours. 

Kidneys. In the kidneys, using a small dose, 
diffuse necrotic changes in the entire organ were 
observed in forty-eight hours. When amounts 
above 0.5 cc. were injected into the renal artery, 


Fic. 9. Rubber emboli in the glomerulus and arterioles 
of the kidney. 


Peripheral Arterial Embolism in Dogs See 
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Fic. 10. Collateral vessels which appeared two days 
after resection of the femoral artery. 


pyonephritis developed on the third and fourth 
days but death took place on the sixth day. 
When less than 0.1 cc. was given, the necrotic 
involvement was limited to one-third of the 
renal organ by the fifth day. (Fig. 8.) The 
urine showed positive albumin and blood and 
later casts were detected with elevation of the 
blood pressure. These animals continued to 
survive but were autopsied on the fourteenth 
day. Embolic formation in the glomeruli and 
pathologic changes are shown in Figure 9. 

Pelvis of the Kidneys and Ureter. With these 
organs, clamping the ureter at the pelvis of the 
kidney and at the ureter distal to the injected 
site, 0.1 cc. of the rubber solution was injected. 
The clamping forceps were released for five 
minutes. On the fifth day the clinical picture 
of urinary obstruction occurred, resembling 
the gross changes seen in hydronephrosis, and 
with the dilatation of the ureter above the 
obstruction. 

Femoral Artery. A tourniquet was applied 
over the knee joint and 0.5 cc. of the solution 
was injected into the femoral artery. Shortly 
after the administration the animals began to 


howl due to spasm and coldness of the affected 
leg. When the animals recovered, they usually 
flexed the leg and showed signs of being crip- 
pled. Complete occlusion of the femoral artery 
is demonstrated by the x-ray. By the seventh 
day the embolus resulted in typical gangrene of 
the leg. 

Introduction of petroleum benzin or ether 
alone into the femoral artery also caused the 
animal to howl with stiffness of the leg and 
coldness occurring immediately. However, the 
animal recovered in six hours after the injec- 
tion, leaving no signs of stiffness, crippling or 
gangrene. Ligation or resection of the femoral 
artery caused no particular circulatory dis- 
turbance other than crippling them for several 
days. After two days collateral circulation was 
established as shown in Figure 10. Injection of 
the solution into the femoral artery without 
clamping the leg produces complete occlusion of 
the small peripheral arteries of the leg. The 
artificial emboli remained in the arterioles and 
capillaries even two weeks after the injection 
until the leg became markedly gangrenous. 


SUMMARY 


1. Using a specially prepared rubber com- 
pound solution, experimental embolism of sev- 
eral arteries was produced. The solution was 
prepared by dissolving raw rubber in such 
media as ether, petroleum benzin, benzol and 
paraffin. For x-ray demonstration, lead monox- 
ide was added. 

2. Intra-arterial administration of this pre- 
pared rubber solution into the artery concerned 
produced complete occlusion of the vessel in all 
cases. 

3. Experimental embolism was produced in 
the arteries of the brain, heart, pancreas, kid- 
ney, liver, portal vein, stomach, intestine and 
leg, and resulted in experimental encephalo- 
malacia, blindness, coronary occlusion, pan- 
creatic necrosis, hydronephrosis, infarct of the 
kidney, ascites, enteric hepatitis, portal hyper- 
tension, gastric ulcer, and perforation of the 
stomach and intestine. 

4. The present studies were undertaken not 
only to produce embolism of various arteries 
of the body but also to observe these organs 
from clinical, pathological and electrophysio- 
logical aspects. 
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“To physicians His’ name is associated with several eponyms: His’ bursa, canal, rule, 
space. His son is known for such eponyms as His’ band or bundle, and His’ spindle. Hiss’ 
stain was named after Philip Hanson Hiss, a New York bacteriologist who died in 1913. 
Wilhelm His was born in 1831 [in] Basel, Switzerland. He will be known as one of the 
greatest embryologists of the nineteenth century. He did the best work of his day on 
the origin of tissues and the serial and morphological consideration of embryonic and 
adult organisms. . . . His teachers were Johannes Miiller, Robert Remak, Virchow, 
and Kdlliker. His was professor of anatomy at Basel from 1837 to 1872. Through the 
influence of Carl Ludwig, he was appointed to the same chair at Leipzig. He kept this 
position the rest of his life. He did important work on the normal and pathological his- 
tology of the cornea, the structure of the thymus glands, and the lymphatic vessels. He 
illustrated the last with wonderful plates. In 1865 he published a great academic pro- 
gram, ‘On the Tissue-layers and Spaces of the Body.’ In this he introduced a new classi- 
fication which is still in use. He pointed out that all serous spaces arise in the mesoderm 
and are lined with the special membrane which His called ‘endothelial.’ His epic mono- 
graph on the embryology of the chick appeared in 1868. During 1880-85 his ‘Anatomie 
menschlicher Embryonen,’ in which the human embryo was studied as a whole, came 
out. His was an artist of skill and a photographer of parts . . . In 1866 he invented a 
microtome, which led him to the idea of graphic reconstructions of the embryo in two 
and three dimensions. The His-Steger models, now common in many anatomical mu- 
seums, are permanent evidence of his success in demonstrating morphological relations 
in dimensional space. His founded several societies but no school. His pupils, Franz 
Keibel and Franklin P. Mall, carried to a conclusion his work on the anatomy of the 
human embryo. Wilhelm His died in 1904.” (T. S. W., Am. J. Surg., 12: 329, 1931.) 
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Alloplastic Repair of Defects in the 
Chest Wall 


H. Mitwipsky, M.D. AND H. RoMANOFF, M.D., Jerusalem, Israel 


From the Department of Thoracic Surgery, Hadassab- 
University Hospital, Jerusalem, Israel. 

oem. or traumatic interference with the 
J normal stability and mobility of the tho- 
racic cage may produce serious disturbances of 
respiratory physiology. A flabby, unsupported 
chest wall will move paradoxically, precluding 
proper ventilation of the lungs and expectora- 
tion of tracheobronchial secretions. Adequate 
repair of a defect in the chest wall, be it due to 
operation or to trauma, is therefore of utmost 
importance. 

This repair may be achieved by using autog- 
enous tissue such as muscle and fascia flaps 
from the pectoralis or latissimus dorsi muscle 
[1,2]. However, in the majority of surgical and 
traumatic defects in the chest wall no adequate 
tissue from the neighborhood will be available 
for grafting. The use of alloplastic substances 
has therefore been resorted to. Tantalum plates 
have proved unsatisfactory since they became 
loosened and were extruded or were the seat of 
persistent infection requiring their later re- 
moval [2-4]. Tantalum mesh has been em- 
ployed with greater success [5]. However, fol- 
low-up studies were disappointing, showing 
breakdown and disintegration of the material 
[6]. Polyvinyl sponge has been reported to give 
satisfactory results in the early postoperative 
course, but this substance is particularly 
hazardous in the presence of infection [7]. 

On our service every anatomically or physio- 
logically significant defect in the thoracic wall— 
surgical or traumatic—is repaired primarily. 
When the defect is in the upper and posterior 
part of the chest, the repair is usually done by 
using locally available tissue as a graft. For 
defects in the anterior and inferolateral aspects 
of the chest wall we employ alloplastic mate- 
rials, e.g., tantalum mesh for smaller defects 
and stainless steel mesh for larger defects when 


American Journal of Surgery, Volume 96, November, 1958 


stability and mobility are of equal importance. 
In the large window-like defects resulting from 
extensive block resections of ribs and inter- 
costal soft parts we use fine polyethylene sheet 
as a parietal pleural graft in order to avoid 
direct contact between the lung and the rather 
rigid steel mesh. This technic allows airtight 
closure of the pleural cavity with full lung ex- 
pansion before the prosthesis is definitely in- 
serted in the chest wall and thus renders the 
latter truly extrapleural. This is of great ad- 
vantage, particularly if later complications, in- 
fection or breakdown should make further 
surgical treatment necessary. 

Six cases of primary repair of the chest wall 
using alloplastic material are reported in detail. 


CASE REPORTS 
Case 1. C. J. (RHUH No. 91858), a twenty- 


three year old woman, was admitted to our service 
on March 10, 1957, because of severe pain in the 
right side of the chest, which had started about ten 
months prior to the hospitalization. X-rays showed 
a large elliptic tumor in the right posterolateral 
chest wall, apparently emerging from the sixth rib. 
(Fig. 1.) As x-ray’ examination six months pre- 
viously had failed to show pathological findings, 
there was little doubt that a malignant lesion was 
present. Operation was therefore decided upon and 
performed on March 14th. 

The tumor was exposed by a wide thoracotomy 
incision and the pleural cavity was entered through 
the fourth and eighth intercostal spaces. The neo- 
plasm originated from the sixth rib and infiltrated 
into the fifth and sixth interspaces, bulging into 
the chest cavity and adherent to the middle lobe. 
An extensive block resection of the fifth, sixth and 
seventh ribs, with their intercostal structures and 
part of the middle lobe, was performed. The result- 
ing defect in the thoracic wall measured 20 by 
14 cm. and was repaired by polyethylene sheet and 
stainless steel mesh. The thoracotomy was Closed 
in the usual fashion, draining the pleural cavity 
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Fic. 1. Case 1. Preoperative x-ray film showing the 
large tumor. 


through a catheter connected to a water-seal sys- 
tem with mild suction. The postoperative course 
was smooth; lung expansion was complete and 
healing was by primary intention. The patient 
complained of rather strong pain until the eighth 
postoperative day. She was discharged on March 
27th, in good general condition. Pathological ex- 
amination of the specimen revealed Ewing’s sar- 
coma of bone. 

The patient resumed her work as a student and 
schoolteacher on June 1st, and feels well and is free 
of pain. She knows of the presence of stainless steel 
mesh in her chest wall. X-ray film taken six months 
postoperatively shows the prosthesis in place. 


(Fig. 2.) 


Case uu. W. M. (RHUH No. 63741), a forty- 
two year old woman, was admitted to our service 
because of a lump in the left anterior chest wall 
which had appeared seven months previously and 
had grown since. Her previous history was non- 
contributory. On physical examination a hard 
tumor could be felt originating from the anterior 
part of the third and fourth ribs on the left side. 
The tumor measured about 5 by 5 cm. on its 
palpable surface. X-ray examination showed that 
the tumor protruded toward the chest cavity, being 
attached to the third and fourth rib cartilages. The 
tumor appeared well limited and showed calcifica- 
tions. Surgical treatment was advised, particularly 
because of the tumor’s recent appearance and 
definite tendency to grow. 

Operation was performed on February 13, 1955, 
by a left inframammary approach. The tumor, the 
size of a fist, was attached to the third and fourth 
ribs, infiltrating the interspace between them and 
protruding into the pleural cavity. It reached from 
the parasternal to the mid-clavicular line. There 
was pressure atelectasis in the anterior part of the 
upper lobe. Block resection of the chest wall, in- 
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Fic. 2. Case 1. Postoperative x-ray film showing the 
stainless steel prosthesis in place. 


cluding both ribs, intercostal structures and parietal 
pleura, was performed, leaving a defect of about 
6 by 12 cm. The defect was repaired using a piece of 
polyethylene film as a pleural graft and stainless 
steel mesh for replacement of the rigid parts. The 
chest incision was closed after lung expansion, 
leaving an intercostal drainage tube connected to 
a water-seal system. The postoperative course was 
entirely satisfactory, with primary wound healing. 
The patient left the hospital on the tenth postopera- 
tive day and felt well. The pathological report 
of the specimen was: chondroma, no signs of 
malignancy. 

Follow-up examinations up to three years after 
operation showed the patient in excellent health, 
working physically without any complaint referable 
to the chest. (Fig. 3.) 


Case ut. M. E. (RHUH No. 84886), a thirty- 
six year old man, was admitted to our service on 
August 18, 1955, complaining of a gradually grow- 
ing and tender mass in the left anterior chest wall 
which had appeared in March, 1955. A needle 
biopsy of the tumor had been performed six weeks 
before in another hospital and had shown evidence 
of malignancy. The previous history was non- 
contributory. Examination revealed a firm mass 
about 10 cm. in diameter, tender and fixed to the 
anterior parts of the left sixth, seventh and eighth 
ribs. The skin over the tumor was freely movable. 
X-ray examination showed that the tumor origi- 
nated from the aforementioned ribs and invaded 
the surrounding soft tissues. Laboratory work and 
further x-ray studies were non-contributory. 

Operation was performed on August 25th. A left 
anterolateral curved incision exposed the tumor. It 
originated from the anterior part of the seventh rib 
and was adherent to the sixth and eighth ribs, in- 
vading the neighboring interspaces. It reached from 
the mid-clavicular line to the anterior axillary line. 
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Fic. 3. Case 11. Postoperative x-ray film showing stain- 
less steel mesh in situ. 


The pleural cavity was entered and adhesions of 
the tumor to the pericardium were cut. A large 
en bloc resection of the chest wall, from the para- 
sternal line to the mid-axillary line, was performed 
including adjacent soft tissues and parietal pleura, 
leaving a defect of about 20 by 10 cm. This was 
repaired by using a polyethylene film sutured to 
the edges of the pleura and stainless steel mesh 
held in place with wire sutures. The chest incision 
was closed, leaving an intercostal drainage tube 
connected to a water-seal system. The pathological 
report revealed a fusocellular sarcoma originating 
from the periosteum or fascia. 

The patient’s course after operation was com- 
plicated by pulmonary infarction. Anticoagulant 
therapy was instituted. The wound of the soft parts 
did not heal satisfactorily, the skin edges becoming 
necrotic. On September goth the necrotic tissues 
were excised and a skin flap from the abdomen was 
rotated and sutured to the wound edges. Primary 
wound healing followed. Three weeks later a small 
granulation appeared in the scar, which was sus- 
picious of local recurrence. On October 23d a resec- 
tion of the scar was performed and primary wound 
healing was again obtained. Pathological examina- 
tion of the excised skin confirmed the diagnosis of 
local recurrence of the tumor. The patient was 
discharged and referred to the Tumor Clinic for 
radiation therapy. 


In October, 1956, multiple pulmonary metas- 
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Fic. 4. Case tv. Postoperative chest film showing 
tantalum mesh in place. 


tases appeared on chest film and the patient died 
on November 12th. 


CasEiv. A. J. (RHUH No. 75322), a forty-two 
year old man, was admitted to our service on 
December 12, 1955, because of a Jump in the left 
anterior chest wall. The patient was reported to 
have sustained a blow to that region two years 
previously and felt the appearance of the lump 
two months later. Since that time it had increased 
slightly in size. Physical examination revealed a 
hard and slightly tender mass originating from the 
anterior part of the left fourth rib. The mass 
measured 8 by 3 cm. and the overlying skin was 
freely movable. Roentgen examination showed a 
cystic lesion with rarefaction of bone in the anterior 
part of the left fourth rib. Laboratory findings were 
within normal limits. 

Operation was performed on' January 8, 1956, 
through an anterolateral curved incision. The ex- 
posed tumor measured 8 by 3 cm. and originated 
from the fourth rib near the costochondral junction. 
The anterolateral portion of the fourth rib bearing 
the tumor was resected from the sternum to the 
mid-axillary line together with the attached inter- 
costal muscles and pleura. The resulting defect in 
the chest wall was repaired using polyethylene film 
as a pleural graft and a triple layer of tantalum 
mesh. The pleural cavity was drained and the 
chest incision closed. The patient’s postoperative 
course was smooth, with primary wound healing. 
Pathological examination of the specimen revealed 
fibrous dysplasia of bone. 

The patient was discharged on January 18th. 
When re-examined in February, 1958, he was free 
of complaints and x-ray controls showed that the 
alloplastic graft was firmly incorporated in the 
anterior chest wall. (Fig. 4.) The patient had 
resumed heavy physical work. 


| 
| 
Rs 
| 
| 
te! 
Me 
By 
= | 
“oh sy, t | 
a: 
ty 


Case v. S. P. (RHUH No. 44107), a sixty-two 
year old man, was admitted to our service on 
July 5, 1953, because of a lump in the right anterior 
chest wall. The lump had appeared ten months 
previously and had been growing since. A needle 
biopsy had been performed in another hospital and 
a diagnosis of benign chondroma made. 

Physical examination revealed a tumor measur- 
ing 8 by 5 cm. originating from the anterior part 
of the right fifth rib about the mid-clavicular line. 
The tumor felt hard and could be separated from 
the skin. X-ray examination showed the tumor at 
the chondrocostal junction of the fifth rib where 
destruction of bone was evident. The diagnosis of a 
malignancy was obvious and surgical extirpation 
of the tumor therefore appeared mandatory. 

Operation was performed on July oth through 
an inframammary thoracotomy incision. The tumor 
originating from the chondrocostal junction of the 
fifth rib had invaded surrounding soft tissues. A 
large en bloc resection of the anterior half of the 
fifth rib including intercostal muscles and pleura 
was performed from the sternum to the anterior 
axillary line. The parietal pleural defect was partly 
covered by a pericardial fat graft and the defect in 
the chest wall was repaired by a stainless steel 
mesh anchored to the surrounding bony structures 
with wire sutures. The overlying soft parts were 
closed after water-seal drainage of the chest cavity. 
The pathological report was chondrosarcoma. The 
patient made an uneventful recovery and returned 
to his work. (Fig. 5.) 

In March, 1958, at a regular check-up visit, an 
x-ray film revealed local recurrence of the tumor 
the size of a fist protruding toward the chest cavity. 
There were no symptoms or complaints and the 
general condition of the patient was good. Re- 
thoracotomy was therefore decided upon with a 
view toward resecting the anterolateral chest wall 
bearing the recurrent growth, together with the 
steel mesh. At operation the tumor mass was found 
to invade the diaphragm, the pericardium and the 
upper lobe of the lung, precluding surgical excision. 
The patient was therefore referred for x-ray 
therapy. 


Casevi. G.E. (RHUH No. 81798), a forty-five 
year old woman, was admitted to the Casualty 
Room on June 28, 1956, shortly after being injured 
by the explosion of a mine. The major wound was 
in the left infraclavicular region where paradoxical 
motion of the chest wall was visible. Inspection of 
the wound revealed a large defect in the chest wall 
through which lung tissue was protruding, accom- 
panied with brisk hemorrhage. Blood pressure and 
peripheral pulse could not be obtained. X-ray ex- 
amination revealed multiple fractures of the ante- 
rior ribs and metallic foreign bodies in the left 
hemithorax with a large hemothorax. The defect 


673 


Alloplastic Repair of Defects in Chest Wall 


Fic. 5. Case v. Lateral x-ray film after first operation, 
showing the stainless steel mesh in situ. 


in the chest wall was temporarily closed and shock 
treatment immediately instituted. As the patient 
did not show any improvement, she was taken to 
the operating theater where under endotracheal 
anesthesia and continuous blood transfusion a left 
anterior thoracotomy was performed in the area 
of the injury. A large amount of blood was evacu- 
ated from the thoracic cavity. Bleeding was due to 
torn intercostal vessels which were ligated. A large 
hematoma was found in the lung, and fragments 
of bone and metallic foreign bodies were removed 
from the pleural cavity and the mediastinum. 
After débridement of the wound a window-like 
defect measuring about 9 by 12 cm., remained in 
the chest wall. This defect was repaired by the 
insertion of a three-layer tantalum mesh sutured 
to the surrounding structures. The overlying soft 
tissues were approximated, leaving an intrathoracic 
drainage tube connected to a water-seal system 
At the end of the operation the patient’s general 
condition was greatly improved. Peripheral pulse 
blood pressure and adequate respiration reap- 
peared. However, the patient did not regain con- 
sciousness, left hemiplegia appeared and she died 
five days after admission. Postmortem examination 
revealed multiple cerebral emboli, probably origi- 
nating from a mural thrombus in the aortic arch. 


COMMENTS 


In all six cases the defect in the chest wall 
requiring repair was situated anterolaterally. 
In five cases it resulted from surgical excision 
of pathological lesions in the thoracic wall, 
whereas in one case the defect was due to 
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trauma. The size of the defect varied from 
2 by 10 cm. to 20 by 14 cm. In the larger defects 
polyethylene film was used as a pleural graft in 
addition to the metallic prosthesis replacing 
the rigid part of the chest wall. Stainless steel 
mesh was employed in four cases, and a triple 
layer of tantalum mesh in two cases. 

In none of our patients who were observed 
for from fifteen months to five years following 
operation did any complication attributable to 
the foreign material arise; no migration, 
breakdown or infection occurred, not even in 
Case 111 in which two reinterventions on the 
thoracic soft parts overlying the inserted steel 
mesh had to be performed. In all six cases 
the prosthesis provided adequate anatomical, 
physiological and aesthetical repair of the rigid 
chest wall. 

It is true that from a biological point of view 
the use of the patient’s own tissues for the 
repair of any defect is preferable to the inser- 
tion of foreign substances. It must, however, be 
borne in mind that any autologous repair of a 
defect in the thoracic wall involving loss of 
cartilage, ribs and intercostal structures, which 
does not employ bone tissue or periosteum from 
which bone can regenerate, will fail to give a 
satisfactory result. The surgeon who as a 
matter of principle opposes the use of foreign 
materials would either have to compromise in 
the extent of his surgical procedure in order to 
obviate the creation of a large defect or to 
perform an inadequate repair and leave the 
patient with an unsightly flabby area in his 
chest wall exhibiting paradoxical motion with 


respiration and bulging on coughing and 
straining. 


SUMMARY 


Every anatomically and/or physiologically 
significant defect in the thoracic wall—surgical 
or traumatic—should be repaired primarily. 

Wherever possible this is done by the use of 
autogenous tissue. However, for the adequate 
repair of defects in the anterior, inferior and 
lateral aspects of the chest wall the use of 
tantalum or stainless steel mesh is recom- 
mended. Parietal pleural defects can be covered 
by polyethylene film. 

Six cases of alloplastic repair of major 
defects in the chest wall are reported in detail. 
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Gastroschisis 


Rosert L. Simpson, M.D. AND Harotp D. Cay or, m.p., Bluffton, Indiana 


From Clinic Hospital and Caylor-Nickel Clinic, Bluffton, 
Indiana. 


W:* are presenting data on two cases of 
gastroschisis; both were treated surgi- 
cally, one survived. The types of surgical repair 
for this anomaly that were used in the cases 
already reported in the literature are presented. 
The most successful method, that suggested by 
Ladd and Gross [1], is described and discussed. 

This rare anomaly of the newborn was care- 
fully studied and defined by Moore and Stokes 
in 1953 [2]. Until their analysis of this disorder 
was published there was much misunderstand- 
ing and confusion in the literature concerning 
congenital evisceration through an extraumbili- 
cal defect in the anterior abdominal wall. 
Moore and Stokes classified congenital eviscera- 
tion through the abdominal wall into three 
groups: (1) omphalocele, (2) intussusception of 
ileum through a persistent omphalomesenteric 
duct and (3) gastroschisis. 

The latter, with which this study is con- 
cerned, they characterized by the following 
criteria: (1) extraumbilical abdominal wall 
defect, (2) normal umbilical cord insertion, (3) 
no covering sac or its ruptured remnants and 
(4) large eviscerated mass of discolored intes- 
tines and abdominal contents of leathery 
consistency. 

Only five cases of gastroschisis in living new- 
born infants meeting these criteria were found 
in the literature by Moore and Stokes [3-7]. 
These authors presented two cases of gastro- 
schisis. They were faced with marked dispro- 
portion between the extracoelomic mass and 
the abdominal cavity, and they concluded that 
the most feasible solution to the problem was 
the technic advocated by Gross for the repair 
of large omphaloceles. The skin and subcu- 
taneous tissue were closed over the mass, dis- 
regarding the defect in the peritoneum and 
musculature. This method of closure produces 
a large ventral hernia which can be repaired 
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later. Following such a procedure their first 
patient lived twenty-three days and finally died 
three days after resection of an area of bowel 
atresia. At the time of this resection (the 
twentieth day following the original repair) 
they noted that the bowel, which previously 
was indurated and cyanotic, was normal in 
appearance and the inner aspect of the skin 
flaps had become endothelialized. Their second 
patient died on the second postoperative day. 
They suggested that the method of Gross for 
repairing large omphaloceles was a logical ap- 
proach to this serious problem and hoped that 
further experience might demonstrate its merit. 
Since the report of Moore and Stokes five more 
cases of gastroschisis have appeared in the 
literature. All were treated surgically and four 
infants survived. 

Burgess, Palma and -\ieyers, in 1951 [8], re- 
ported the case of an infant born with a 4 cm. 
defect in the abdominal wall. The extracorpo- 
real portions of the bowels had a cartilage-like 
consistency. No sac was present. Closure was 
accomplished by undermining the skin and 
bringing this structure together as a covering 
for the defect and the abdominal contents. 
Surprisingly no hernia developed and the child 
was alive and apparently normal fifteen months 
after the surgical repair. 

Hardaway [9] presented a case of a 4 pound, 
8 ounce female born on November 1, 1952, 
with a 3 cm., circular defect just to the right 
of the umbilical cord insertion. This was re- 
paired surgically by extending the defect about 
I cm. superiorly and inferiorly. The skin and 
subcutaneous tissue were then undermined on 
either side and closed over the intestinal mass. 
In this case the defect closed spontaneously so 
that after eight months there was no trace 
of the hernia. 

In 1954 Stiller, Haag and Schmidt [zo] 
presented the case of an infant with a 3 cm. 
defect, 3 cm. to the right of the umbilicus, 
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through which protruded a part of the colon, 
including the cecum and appendix. The other 
viscera remained in the abdominal cavity in a 
normal manner except that they were not 
covered with omentum. There was marked 
rotation at the mesenteric attachment. It was 
possible to return the eviscerated mass into 
the abdominal cavity and to repair the defect 
by excising the edges of the opening and closing, 
with some difficulty, the peritoneum, muscle, 
fascia and skin. The child was reported well 
two years later. 

Bell and Brown [11] likewise in 1954 reported 
a case of gastroschisis as a ruptured omphalo- 
cele. Careful study of the illustrations and data 
reveals that this was truly a gastroschisis ac- 
cording to the criteria of Moore and Stokes. 
There was no covering membrane. The defect 
was near the navel and the bowels were covered 
by a fibrinous-like exudate. There was con- 
siderable disproportion between the extracoe- 
lomic structures and the size of the coelomic 
cavity. Because of this disproportion, closure 
was accomplished by closing only the skin and 
subcutaneous structures over the abdominal 
contents. A rupture of the stomach was also 
found and sutured. This female child of Japa- 
nese origin was alive two years after the opera- 
tion but had a large ventral hernia. 

Finally, in 1955, Hagemeyer [12] reported on 
a male infant born with a 3.5 cm. defect to the 
right of the normal insertion of the umbilical 
cord. The entire small intestine and part of the 
colon had prolapsed through the defect. The 
bowel was covered by a dirty green leathery 
membrane. There were other congenital anoma- 
lies, including a left testicle which was entirely 
outside the abdominal cavity and hung by a 
pedicle 8 cm. long. The right testicle was in the 
scrotum. Surgical repair was accomplished by 
enlarging the defect upward. The ectopic pro- 
lapsed left testicle was ligated and removed. 


The bowels were carefully replaced in the ab- 


dominal cavity and the fascia and skin were 
sutured with silk. For a few days the infant did 
fairly well, then paralytic ileus and broncho- 
pneumonia developed. The infant died on the 
fifth day. 

The following two cases of gastroschisis were 
seen and treated at the Clinic Hospital. 


CASE REPORTS 


Case 1. M. J. D. (Hosp. No. 1177), a white 
female infant, was born at the Clinic Hospital on 
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April 9, 1954, with congenital evisceration due to a 
defect in the anterior abdominal wall. The first 
infant born to the mother was normal and there 
was no previous history of congenital abnormalities 
in the family. 

Delivery was by outlet forceps with a midline 
episiotomy following a normal two and a half-hour 
labor. The mother had a profuse postpartum 
hemorrhage. 

The baby was a 6 pound, 5 ounce, full term in- 
fant girl. There was a circular 5 cm. defect in the 
anterior abdominal wall just to the right of the 
normal insertion of the umbilical cord. Through 
this opening protruded the stomach, most of the 
large and small bowel and the fallopian tubes. 
The liver and gallbladder could be seen at the edge 
of the opening. The peritoneum was fused around 
the margin of the defect and there was no covering 
membrane. The protruding abdominal viscera 
formed a tightly adherent mass. Peristalsis could 
be seen. The loops of bowel had a greenish purple 
hue and were thickened and leathery in consistency. 
The mass was embedded in a dense gelatinous 
matrix so that it was not possible to separate the 
adherent loops to determine the patency or viability 
of the bowel. The infant appeared vigorous and 
otherwise normal except for a Meckel’s diverticu- 
lum and failure of normal rotation of the large 
bowel. 

The obstetrician’s attention was first directed 
to the mother’s severe postpartum hemorrhage. 
The infant was placed in an incubator and the 
eviscerated mass protected with sterile saline 
compresses. 

Seven hours after birth the infant was still living 
and apparently in fair condition. She was taken 
into surgery for closure of the defect. Anesthesia 
consisted of nasal oxygen and a small amount of 
whiskey on a cotton sponge. The dilated stomach 
was decompressed by inserting a No. 18 hypo- 
dermic needle through the anterior wall and 
aspirating a large amount of dark green, bile-stained 
fluid and air. The needle hole was closed with a 
previously placed purse-string suture. 

The eviscerated mass was too large to be replaced 
inside the abdominal cavity to obtain a primary 
closure of the peritoneum and abdominal muscula- 
ture. The defect was enlarged by incising for a 
short distance above and below the opening. The 
umbilical vessels were ligated and the umbilical 
cord excised. The skin and subcutaneous tissue on 
either side of the defect were widely undermined 
and sutured over the protruding viscera, thus creat- 
ing a large ventral hernia. Procaine penicillin, 
400,000 units, and 0.5 gm. of streptomycin were 
injected into the peritoneal cavity and the skin 
closure was completed. 

Postoperatively, gastric suction was employed 
by a small polyethylene catheter until the second 
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Fic. 1. Case 1. Ventral hernia thirteen months after 
closure of skin. 


postoperative day. Fluids and electrolytes were 
supplied by hypodermoclysis into the thighs and 
back. Parenteral penicillin and oxytetracycline 
were administered. The rectal temperature, which 
rose to 102.2°F. on the first day, promptly fell to 
99°F. by the next day and remained normal. Oral 
administration of glucose-water was begun on the 
third day and formula started on the fifth. 

Most of the formula was regurgitated at first, 
but the infant gradually retained more and more 
until by the end of the first week most of the feed- 
ings were retained. The weight reached a low of 
5 pounds, 15 ounces on the seventh day and began 
to increase on the tenth day. The infant passed a 
small meconium stool containing nuchal hair on 
the fourth day of life. By the ninth day the infant 
produced three or four milk stools daily. The 
abdominal wound healed and she was discharged 
from the hospital on the nineteenth day in good 
health except for a large ventral abdominal hernia. 

During the following year the child developed 
normally and remained well except for several 
minor upper respiratory infections. The ventral 
hernia became less prominent as the abdominal 
cavity increased in capacity and the fascial defect 
decreased from 7 to 5 cm. in diameter. 

The patient was readmitted to the Clinic Hos- 
pital thirteen months later, on May 8, 1955, for 
repair of the ventral hernia. (Fig. 1.) She had not 
yet attempted to walk and occasionally complained 
of abdominal distress. The ventral hernia was 
easily reducible through a 5 cm. fascial defect. The 
physical examination was otherwise completely 
normal, 

Using drop ether anesthesia and nasal oxygen 
administration, the old abdominal scar was excised 
and the hernia was repaired by bringing the edges of 
the rectus abdominis fascia together in the midline, 
imbricating the right side under the left with mat- 
tress sutures of No. 000 chromic catgut. There 
were rather fine lacy adhesions which bound the 
adjacent loops of small bowel to a hernia sac. The 
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Fic. 2. Case 1. Photograph taken approximately two 
months after ventral hernioplasty. 


sac was composed of a thin layer of fibrous tissue. 
The peritoneum remained fused at the fascia edge 
of the hernial defect. The once thickened, indu- 
rated, discolored bowel was remarkably normal in 
appearance. Due to the length of time required to 
accomplish the tedious dissection of the hernial sac 
from the thin layer of subcutaneous tissue and the 
underlying bowel, it did not seem wise to prolong 
the procedure further to search for the Meckel’s 
diverticulum seen previously. 

The child’s postoperative recovery was prompt 
and uneventful. She was discharged from the hos- 
pital in good condition on the fourth postoperative 
day. In the next few weeks the patient began to 
walk and has remained in excellent health. (Fig. 2.) 


Case. L. K. H. (Hosp. No. 1088), a 4 pound, 
15 ounce premature white male infant was born 
at the Clinic Hospital on September 30, 1941. 
Initial examination disclosed evisceration of most 
of the large and small bowel through a 3 cm. defect 
in the anterior abdominal wall to the right of the 
insertion of the umbilical cord. There was no pro- 
tective covering membrane and the peritoneum 
was fused to the rounded edge of the abdominal 
defect. The intestines were thickened and dark in 
color. They were matted together in such a manner 
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that it was difficult to evaluate the patency of the 
lumen properly. A Meckel’s diverticulum was pres- 
ent 11 cm. proximal to the ileocecal junction. In all 
other aspects the infant appeared normal. 

It was thought that the infant’s chances for 
survival were hopeless; therefore, no early attempt 
was made to repair the defect. Two days later, 
however, the infant was still alive and appeared to 
be in fair condition. Attempted repair of the 
evisceration was undertaken. 

Anesthesia consisted of drop ether and procaine 
infiltration of the skin. The defect was enlarged by 
incising superiorly and inferiorly. The skin was 
separated from the edge of the defect and the intes- 
tines were placed into the abdominal cavity. The 
wound was then closed with interrupted vertical 
mattress sutures of No. 2 plain catgut through all 
layers of the abdominal wall. A row of No. 2-0 
plain sutures was placed in the subcutaneous tissue 
and the skin closed with interrupted nylon sutures. 

The patient became cyanotic and died several 
hours after surgery. Postmortem examination re- 
vealed, in addition to the previously described 
anomalies, pulmonary atelectasis in patchy areas 
throughout both lungs. Fibrous bands partially 
obstructed the bowel in several areas. 

' We believe that the crowding of the viscera into 
the small abdominal cavity by the primary closure 
of the abdominal wall in this case may have been a 
factor in the infant’s death. 


SUMMARY 


Two cases of gastroschisis are presented. 
Both were operated upon, one survived. This 
rare congenital anomaly is described as con- 
genital evisceration through an extraumbilical 
defect in the anterior abdominal wall. Since 
there is no protective covering membrane the 
eviscerated bowels form a tightly adherent, dis- 
colored, thickened mass. 

Fourteen cases fulfilling the criteria outlined 
by Moore and Stokes have previously been 
presented in the literature. Surgical repair was 
attempted in twelve; seven survived. Our two 
cases bring the total number of reported cases 


of gastroschisis to sixteen and the total sur- 
viving to eight. 

It appears desirable to close the abdominal 
wall primarily in cases of gastroschisis in which 
there is minimal disproportion between the 
eviscerated mass and the size of the abdominal 
cavity. However, there is usually marked dis- 
proportion between the coelomic cavity and 
its eventrated contents, because the volume of 
the viscera is larger than the capacity of the 


- abdominal cavity. The method advocated by 


Gross for the repair of large omphaloceles, 
namely, covering the defect with skin only, 
seems to be an extremely useful device when 
primary routine closure is not possible. 
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Primary Non-specific Ulceration of the 
Small Intestine 


O. BarneETT, M.D., Jackson, Mississippi 


From the Departments of Surgery, Baptist Hospital and 
The University of Mississippi Medical Center, Jackson, 
Mississippi. Aided by United States Public Health 
Service, Grant RG-4745. 


the causes of ulceration and inflam- 
mation of the small intestine are Meckel’s 
diverticulum, diverticulosis, foreign body and 
Crohn’s disease. This article is concerned with 
those infrequent instances of ulceration of the 
jejunum or ileum without a demonstrable pri- 
mary lesion. Our interest in the subject was 
aroused by two recently encountered cases. 

Incidence. Primary non-specific ulcers of 
the small intestine are not common. Previous 
reports and reviews of the literature have pro- 
duced a total of 148 cases [1-3]. 

The average age in 129 cases was found to 
be 42.9 years, with a range of one to seventy- 
seven years. (Fig. 1.) The incidence of this 
disease is much higher in males. Less than one- 
fourth of the cases were found in females. 


(Fig. 2.) 
35 
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Etiology. The etiologic agent responsible 
for primary ulceration of the ileum and jejunum 
has not been established. The frequent associa- 
tion of gastroduodenal ulceration and gastric 
hyperacidity has been well documented, but 
the voluminous alkaline secretions which are 
poured into the duodenum would be expected 
to neutralize gastric secretions before the second 
and third portions of the small intestine are 
reached. 

The existence of small islands of heterotopic 
gastric mucosa in the small intestine as is fre- 
quently seen in Meckel’s diverticula is an 
attractive etiologic mechanism. Extensive mi- 
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Fic. 1. Incidence of non-specific ulceration of small 


Fic. 2. Sex distribution of patients with ulcers of the 
bowel in various age groups. 
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Fic. 3. Complications of ulcers of the small bowel. 


croscopic examinations have failed to sub- 
stantiate the presence of gastric tissue occurring 
along with primary ulcers [4]. Other theories 
attempting to explain the occurrence of these 
lesions include thrombosis of terminal arteries 
with subsequent necrosis of the involved mu- 
cosa, circulation of noxious toxins, bacterial 
infection and trauma [3]. It is conceivable that 
a blow over an area of previous ulceration 
might precipitate perforation, but it is unlikely 
that trauma alone could be related to the 
genesis of the ulcerative process. 

Although the aforementioned conditions may 
have been associated with an occasional case, 
in the vast majority of these lesions the etiology 
remains obscure. 

Pathology. In 135 cases primary non-specific 
ulcers of the small intestine were found in the 
jejunum in sixty-one instances. The lesion was 
limited to the ileum in seventy-two cases. In 
two of the patients ulcers were found in both 
areas of the small bowel. When the number of 
ulcers was recorded, ninety-four patients were 
found to have a solitary lesion while twenty- 
two had multiple lesions. 

There was no constant relation of the pri- 
mary ulcer to the mesentery [1]. Grossly these 
lesions were round in shape with a smooth 
whitish base. The margins were not under- 
mined. Typically there was very little inflam- 


TABLE I 
CLINICAL FINDINGS ASSOCIATED WITH FORTY-NINE CASES 
OF NON-SPECIFIC ULCERATION OF THE SMALL BOWEL 


Findings No. of Cases 


matory reaction involving the adjacent bowel; 
however this is not always true. Histologically 
the picture was one of non-specific inflamma- 
tion with infiltration of lymphocytes and 
plasma cells. The more acute processes are 
characterized by the presence of polymorpho- 
nuclear leukocytes, edema and acute necrosis. 

The necessity for surgical therapy in pri- 
mary small bowel ulcers results from the de- 
velopment of complication. For the most part 
they are limited to hemorrhage, perforation 
and obstruction. In a review of 130 cases when 
this information was given, perforation was 
found to be the most common complication. 
(Fig. 3.) 

Intestinal obstruction was responsible for 
surgical intervention in twenty-three cases. 
Massive hemorrhage as the sole complication 
was seen in one case. The combination of 
hemorrhage and obstruction was observed in 
three cases, perforation and hemorrhage in five 
cases and perforation and obstruction in one 
case. Hemorrhage, perforation and obstruction 
were seen in one case. 

Diagnosis. Information regarding the symp- 
tomatology and physical findings of non-spe- 
cific ulceration of the smail intestine was availa- 
ble in forty-nine cases. (Table 1.) 

The most frequent complaint was abdominal 
pain (forty-six cases). It was usually described 
as intermittent and cramping in nature. Vomit- 
ing was present in fifteen cases while diarrhea 
was found in ten. Rectal bleeding was recorded 
in only five instances. The physical findings 
were closely related to the particular complica- 
tion of each case. When perforation had oc- 
curred, there was fever along with abdominal 
tenderness and an absence of peristalis. Ab- 
dominal distention and hyperperistalis were 
predominant in cases complicated by intestinal 
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obstruction. Findings consistent with decreased 
circulating blood volume were recorded in those 
cases characterized by rectal bleeding. 

Roentgenographic examination was helpful 
in some cases. Small bowel studies revealed a 
narrowed segment in certain instances. The 
scout film was a valuable aid in those cases 
presenting the clinical picture of an acute con- 
dition within the abdomen. 

In most instances it remained for the patholo- 
gist to establish the true nature of the lesion 
in the small bowel. 

Treatment. Closure of small areas of per- 
foration without resection has been advocated 
but this method of treatment is fraught with 
the real possibility of progression of the patho- 
logic process [3]. Occasional difficulty in ex- 
cluding the possibility of malignancy may be 
responsible for the decision to perform an 
intestinal resection. Local excision is impracti- 
cal in most instances because of the extent of 
the lesion and the adjacent inflammatory 
reaction. Where obstruction exists, intestinal 
resection is usually the procedure of choice. 
This also applies to those cases complicated 
by rectal bleeding. 


CASE REPORTS 


Case 1. A. M. T., a sixty-one year old white 
man, was hospitalized on August 12, 1956, com- 
plaining of nausea, generalized pruritus and a 
weight loss of 12 pounds during the preceding eight 
weeks. Past history revealed only that he had 
undergone an appendectomy forty years previously. 
Gastrointestinal series, barium enema and roent- 
genograms of the chest were reported as being 
within normal limits. Laboratory examinations of 
the blood and urine failed to reveal significant 
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abnormal changes. Following symptomatic treat- 
ment he improved and was discharged. 

Seven months later he was again seen because 
of vomiting and cramping abdominal pain. Roent- 
genographic examination of the small bowel re- 
vealed changes compatible with obstruction of the 
small intestine. Suction and intravenous fluid 
therapy were instituted. The symptoms disap- 
peared and the patient was discharged after refus- 
ing surgical intervention. 

Symptoms of intestinal obstruction returned 
after a lapse of three months. He was hospitalized, 
following which a flat plate of the abdomen re- 
vealed distended bowel. Forty-eight hours later all 
signs of obstruction had disappeared and he was 
discharged. 

He was again hospitalized one month later be- 
cause of signs and symptoms of obstruction of the 
small intestine. Following intestinal decompression, 
a laparotomy was performed. The surface of a 
5 cm. segment of ileum was found to be hyperemic 
in appearance. Numerous injected blood vessels 
were seen in the involved area. The intestinal wall 
felt soft and thickened. The mesentery of this 
bowel was also thickened and edematous. Acute 
angulation of this involved segment of ileum had 
produced a partial obstruction of the lumen. The 
involved segment of ileum was resected, following 
which an end-to-end anastomosis was constructed. 
Convalescence was without complication and the 
patient has remained asymptomatic since being 
discharged from the hospital. 

The pathologic report was as follows: Grossly, 
the specimen consisted of a segment of small bowel 
which, after formalin fixation and retraction, meas- 
ured roughly 10 cm. in length. In its mid-portion 
there was a rather firm, irregularly defined zone 
adjacent to which some of the mucosal folds ap- 
peared quite large. The maximum width in this 
area was only 2 cm. 

Microscopically, although it could not be defi- 
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Fic. 6. Narrowed ileum as demonstrated roentgeno- 
graphically. 


nitely noted, on gross examination, ulceration 
of the narrowed zone was found. (Fig. 4.) 
The tissue forming the base of the ulcer revealed 
marked subacute to chronic inflammation and 
fibrosis. 

The diagnosis was ulceration of the ileum with 
non-specific subacute and chronic inflammation. 


Case. L. P., a forty-five year old white man, 
was hospitalized on September 11, 1957, complain- 
ing of cramping abdominal pain and rectal bleeding. 
He had experienced these symptoms for the past 
twelve hours, during which time large amounts of 
blood had been passed per rectum every two to 
three hours. He was pale in appearance and his 
blood pressure was 110/80. The hemoglobin value 
was 9.6 gm. per cent. 

The patient was first hospitalized on March 13, 
1944, for an appendectomy. 

The next hospital admission, on January 22, 
1953, was necessitated by cramping abdominal pain 
and the passage of both dark and bright red blood 
per rectum. The blood pressure was 70/40 and the 
clinical picture was one of shock. Bleeding, clotting 
and prothrombin time were all within normal 
limits. The blood platelet count was normal. He 
received 2,000 cc. of blood during the first twenty- 
four hours. On the second day of hospitalization 
the bleeding ceased. Roentgenographic examination 
of the upper and lower gastrointestinal tract re- 
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Fic. 7. Photomicrograph of margin of ulcer of the 
small bowel. 


vealed no cause for the bleeding. He was discharged 
from the hospital and remained asymptomatic for 
nine months. 

On October 6, 1953, he was readmitted to the 
hospital because of massive rectal bleeding. Con- 
tinuous blood transfusions were necessary to main- 
tain the blood pressure above shock level. He was 
taken to surgery, where a portion of terminal ileum 
was resected. Grossly, this specimen consisted of 
a segment of small bowel roughly 110 cm. in length. 
It measured 2.5 by 1 cm. and the surrounding area 
was red and inflamed in appearance. The long axis 
of this lesion ran in the transverse diameter of the 
bowel. At a point 30 cm. from the opposite end of 
the bowel a constricted lesion was found. On trans- 
verse section it was seen to be a large ulcer again 
running in the transverse axis of the bowel. It 
measured 2.7 by 1.7 cm. The floor of the ulcers 
was found to overlay the mesenteric attachment 
and appeared to extend almost completely through 
the ileal wall. Numerous sections made of both 
ulcers showed essentially similar microscopic pic- 
tures. Partially lining both was a zone of necrotic 
material. The floor of each ulcer was composed of 
chronic, inflamed granulation tissue. (Fig. 5.) The 
infiltrate was quite dense and numerous lympho- 
cytes, plasma cells and macrophages were seen. 
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The inflammatory reaction involved the entire 
thickness of the bowel wall. The muscularis beneath 
the ulcer was disrupted and showed fibrosis. No 
primary vascular disease was apparent although 
some of the larger arteries had been obliterated. 
The process appeared non-specific. Section of a 
mesenteric lymph node revealed a hyperplastic 
picture with no suggestion of lymphoma. The 
diagnosis was non-specific ulcers of the small bowel. 
Convalescence was smooth and the patient was 
discharged from the hospital on November 13. 

On January 23, 1954, he was hospitalized and 
treated for homologous serum jaundice. 

The next hospital admission, on March 6, 1956, 
was necessitated by massive rectal bleeding. He was 
given multiple transfusions of whole blood and on 
the second day of hospitalization the bleeding 
ceased. Gastrointestinal roentgenograms revealed 
an area of narrowing in the lower ileum. (Fig. 6.) 
He was discharged from the hospital and remained 
without complaint until the present admission. 

During the present course in the hospital, the 
patient was given 25 pints of blood for the first 
four days but the bleeding continued. A laparotomy 
was performed which revealed a swollen, inflamed 
terminal ileum. No blood was seen in the small in- 
testine above this lesion. Palpation of the pancreas 
revealed no evidence of a tumor involving this 
organ. The involved area along with the ascending 
colon was resected, followed by anastomosis of the 
ileum to the transverse colon. The convalescence 
following this operation was smooth and the 
patient was discharged from the hospital in good 
condition. 

The pathologic report was as follows: Grossly, 
the specimen consisted of a segment of intestine 
measuring 60 cm. in length. One-half of this was 
composed of ileum while the remainder was cecum 
and ascending colon. At the point of junction the 
large intestine was bent to an acute angle with the 
small intestine. The outer surface of this area was 
covered by thick, fibrosed, sometimes smooth fatty 
tissue. Clotted blood was found to fill the lumen of 
both the large and small bowels. The ileal wall was 
edematous and thicker than normal. The point of 
passage between the small and large intestine was 
narrowed due to side retraction resulting from scar 


tissue of the ileal wall. The mucosal surface in this 
area was reddish, roughened and slightly granular. 

Microscopically, sections of the small intestine in 
the thickened portion revealed loss of the surface 
epithelium with replacement by acute necrotic in- 
flammatory exudate. (Fig. 7.) On the margin of 
the most ulcerated areas there were groups of 
glands which extended down into the submucosa. 
In the lamina propria the glands had disappeared 
and there was a dense infiltration of lymphocytes 
and leukocytes. The capillary vessels were mark- 
edly dilated and congested. There was marked 
edema of the submucosa with acute infiltration of 
inflammatory exudate. The same type of inflam- 
matory exudate was also seen in the muscle layers. 
This was essentially an acute ulcerative process 
and no changes suggestive of regional ileitis were 
seen. The diagnosis was non-specific ulcerative 
ileitis. 


CONCLUSIONS 


1. Non-specific ulceration of the small intes- 
tine Is an uncommon lesion. 

2. Males are more commonly affected than 
females. 

3. Solitary ulcers are more frequently found 
than multiple lesions. 

4. The ileum is affected more often than the 
jejunum. 

5. The most frequent complications are per- 
foration, obstruction and hemorrhage. 

6. Resection of the involved bowel is the 
treatment of choice. 
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Ileorectal Anastomosis in the Treatment of 
Ulcerative Colitis 


Rupert S. CorBETT, M.CHIR., F.R.C.S., London, England, AND FREDERICK C. O’DELL, JR., M.D., 
Alpena, Michigan 


From a Surgical Unit at St. Bartholomew’s Hospital, 
London, England. 
LTHOUGH colectomy with permanent ileos- 
tomy is generally the most satisfactory 
procedure for the surgical treatment of ulcera- 
tive colitis [1], it has been found that in certain 


TABLE I 
RESULTS OF ILEORECTAL ANASTOMOSIS IN A SERIES 
OF SELECTED PATIENTS 


Case | Sex and Complications at Follow-up 
No. | Age (yr-) | Time of Operation | Results| period 
of Patient 
I F, 20 Pyoderma Failure | 2 yr. 
2 M, 50 | None Good | Less than 
I yr. 
3 F, 60 None Death | Less than 
I yr. 
“4 M, 21 Pyoderma, arthritis, | Failure | 8 yr. 
stomatitis 
5 M, 19 Pyoderma, osteomye- | Good 8 yr. 
litis 
6 F, 20 Toxemia, hemorrhage,| Poor 7 yr. 
regional enterit$ 
7 M, 20 None Good Less than 
I yr. 
8 M, 18 Pyoderma Death | Less than 
I yr. 
9 F, 20 None Good 4 yr. 
10 M, 29 None Good 4 yr. 
Il M, 19 None Good 7 yr. 
12 F, 36 Hemorrhage Good 6 yr. 
13 F, 41 None Good 4 yr. 
14 F,. 27 None Good 4 yr. 
15 F, 29 None Good 5 yr. 
16 F, 57 Pyoderma Good 4 yr. 
17 M, 20 None Good 7 yr. 


cases the continuity of the intestinal tract can 
be re-established by means of ileorectal anasto- 
mosis, thus avoiding the necessity for a per- 
manent ileostomy. If the patients are especially 
selected and the operative technic carefully 
considered, the result can mean more normal 
and comfortable lives for many patients with 
ulcerative colitis. 

At St. Bartholomew’s Hospital, London, 
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fifty-six patients with ulcerative colitis were 
treated surgically during the period from 1949 
through 1956. Of these patients, seventeen 
were selected for treatment by colectomy and 
ileorectal anastomosis, the chief criterion being 
minimal involvement of the rectum and recto- 
sigmoid region. (Table 1.) The selected cases 
were not complicated by ischiorectal abscess, 
fistula or stenosis. Sigmoidoscopic examination 
showed only mild inflammatory change. Six 
of the seventeen, however, had systemic com- 
plications such as severe pyoderma, arthritis or 
toxemia, and two had had severe lower intes- 
tinal hemorrhage requiring emergency opera- 
tion. In all the patients selected, the entire 
colon was diseased; all were incapacitated by 
their illness and had not shown improvement 
under careful medical management. 


TECHNIC 


Four different procedures were used in this 
series of operations. In the first case in the 
series, the method was that described by 
Devine [2-4] in which the colectomy and 
anastomosis are performed in four stages, 
using the spur and enterotome method. (Fig. 1.) 
In the first stage the terminal ileum and distal 
sigmoid colon are divided and all four stomas 
are brought through the anterior abdominal 
wall so that the proximal ileum and the distal 
sigmoid are in juxtaposition. In the second and 
third stages the spur between the ileal and sig- 
moid stomas is crushed with an enterotome, 
and after continuity is established the residual 
stoma is closed. The fourth stage is excision 
of the colon. 

In nine cases the procedure was an adapta- 
tion of the Devine operation [5]. This adapta- 
tion is a three-stage procedure. The colon is 
excised and the proximal ileum and distal sig- 
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Fic. 1. The Devine operation. The proximal ileum and 
distal colon (rectosigmoid) have been divided and 
brought out through the abdominal wall. Inset (A) 
reveals application of spur-crushing clamp. 


moid are brought out through the abdominal 
wall. Continuity is then established by means 
of an enterotome. (Fig. 2.) The remaining 
fistula is closed as the final stage. 

A third method, used in three cases, is to 
remove the colon and perform primary anasto- 
mosis between a loop of distal ileum and the 
stump of the rectum. The end of the ileum is 
brought out through the abdominal wall as a 
temporary ileostomy and closed at a later 
stage. (Fig. 3.) The site of anastomosis is just 
distal to the rectosigmoid junction. 

Eventually a fourth method was employed 
and found to be most satisfactory. In this 
procedure the colon is excised and primary 
anastomosis established in one stage. The site 
of anastomosis is at the level of the rectosigmoid 
junction. This procedure was used in the last 
four cases in the series, and is the method still 
in use. 


RESULTS 


In the series of seventeen cases there was 
one postoperative death resulting from anasto- 
motic leakage and peritonitis in a patient who 
had undergone one-stage colectomy and anas- 
tomosis. A second death occurred three months 


Fic. 2. Adaptation of the Devine operation. The colon 
has been excised and the ileum and rectum brought out 
through the abdominal wall in juxtaposition in one 
stage. Inset (A) reveals application of spur-crushing 
clamp. 


after operation following strangulation of the 
small bowel resulting from a massive volvulus. 
This patient had been getting along well until 
the onset of the obstruction. 

Of the fifteen survivors, two who have been 
followed up for less than one year are not in- 
cluded in the report of follow-up studies; to 
date, these two patients have had a satisfac- 
tory postoperative course. Among the thirteen 
patients who have been followed up for two 
years or more, two have required further opera- 
tion, and in one case the patient still shows 
symptoms of disease. The remaining ten pa- 
tients are enjoying good health. 

One of the two patients requiring further 
operation was the first in the series of seven- 
teen. This patient, who had severe pyoderma, 
arthritis and stomatitis, was well for three 
years but then showed signs of recurrent dis- 
ease with episodes of diarrhea with blood and 
mucus in the stools. Four years following 
operation there was a recurrence of pyoderma 
which responded well to cortisone. Five years 
after the initial operation, a permanent ileos- 
tomy was established and the rectum excised. 
Examination of the excised specimen revealed © 
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: Fic. 3. Primary anastomosis and temporary ileostomy constructed after exci- 
sion of the colon. Second figure shows closure of the ileostomy. 


active disease in the rectum; the ileum above 
the anastomosis, however, was free of involve- 
ment. Since restoration of the ileostomy the 
patient has been well and free from systemic 
complications. 

The second patient requiring further opera- 
tion had undergone subtotal colectomy and 
ileostomy in 1954. As the rectum showed only 
minimal involvement at that time, ileorectal 
anastomosis was performed in 1955. Postopera- 
tively the patient continued to have seven to 
fifteen bowel actions per day and also abdomi- 
nal cramps. Since her condition did not im- 
prove and interfered with her occupation, the 
ileostomy was restored and the rectum re- 
moved in 1957. Pathological examination of 
the rectum revealed active disease in the rectal 
stump; the ileum was free of disease. Numerous 
fibrous adhesions were present between loops 
of small bowel, and it was thought that partial 
small bowel obstruction was probably the 
basis of the abdominal pain and perhaps con- 
tributed to the frequency of the bowel action. 

The one patient who continues to show symp- 
toms underwent ileotransverse colostomy in 
1945 for regional enteritis. In 1950 subtotal 
colectomy and ileorectal anastomosis were 
performed for severe ulcerative colitis. After 
this operation the patient continued to note 
episodes of diarrhea and colicky abdominal 
pain. In 1956 laparotomy revealed small areas 
of regional enteritis approximately 18 inches 
above the ileorectal anastomosis. These areas 
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were excluded by ileoileostomy. Since then the 
patient’s general health has been good; she 
has had approximately five bowel movements 
a day and none at night. 

The remaining ten cases are classified as good 
results. All the patients are fully employed 
either outside the home or as housewives. They 
consider themselves to be in good health. Four 
have reported only two to four bowel actions 
during the day and none at night. Three pa- 
tients have up to six or seven actions during 
the day and none to three during the night. 
Even those patients with the higher frequency 
of movements consider themselves to be in ex- 
cellent health and quite comfortable. One of 
this group has had an uneventful term preg- 
nancy. Two of these patients were troubled 
preoperatively with the complication of pyo- 
derma, and one of the two had osteomyelitis 
also. These two patients have remained com- 
pletely free of systemic complications for pe- 
riods of four and eight years, respectively. 


COMMENTS 


Although our total experience with ileorectal 
anastomosis is not great, we have been suffi- 
ciently encouraged with the results obtained 
so far to continue to use this procedure. The 
selection of patients for this operation has 
rested on a conservative basis. It is our opinion 
that evidence of ulcerative colitis in the rectum 
should be minimal and quiescent at the time of 
operation. This opinion is based on the evidence 
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that in our series of patients, marked systemic 
disturbances such as arthritis, pyoderma or 
toxemia have subsided only after the small 
remaining segment of rectum with active dis- 
ease was removed. We have also noted that in 
patients following colectomy any active disease 
in the remaining rectal stump rarely subsides, 
even after a long period of non-function. Occa- 
sionally when the advisability of performing 
anastomosis has been in doubt, we have per- 
formed ileostomy and colectomy and then 
waited for a while before constructing the 
anastomosis. Not infrequently there seems to 
be improvement in the appearance of the 
rectal stump. 

The multistage procedures of the Devine 
spur and enterotome type have largely been 
abandoned, because the procedure leaves in 
place a longer segment of rectal stump. AI- 
though we do not attempt to make the anasto- 
mosis a few centimeters from the anal sphincter, 
we do believe that joining the ileum to the 
rectum rather than the lower sigmoid colon 
reduces the danger of reactivation of the dis- 
ease. One of our two failures occurred with the 
Devine operation, and the longer rectal stump 
may have been a factor in the failure. 

After abandoning the multistage procedures 
we employed a primary ileorectal anastomosis 
in which the end of the ileum was brought out 
as a temporary ileostomy, thus protecting the 
anastomosis by forming an alternate route for 
the passage of intestinal contents. Although the 
procedure was satisfactory for the most part, 
difficulty was encountered in permanently 
closing the ileostomy. On two of the three 
occasions in which this method was used, two 
operations were necessary to close the ileos- 
tomy. We then adopted the technic of primary 
anastomosis without any temporary diversion 
of the intestinal stream, and have continued to 
use this procedure to the present time. The 
one-stage operation for colectomy and primary 
anastomosis has returned the patient to full 
activity in the shortest period of time and has 
markedly reduced the period of hospitalization. 
It may be associated with greater risk, how- 
ever, as demonstrated in our series by the post- 
operative death resulting from anastomotic 
leakage. Aylett [6] has recently described a 
method for ileorectal anastomosis in which a 
proximal temporary ileostomy is constructed. 
This procedure would appear to afford greater 
safety. 
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We have not been in favor of ileoanal anas- 
tomosis. It has been our opinion that so low 
an anastomosis is unnecessary as the rectum 
should be relatively free of disease before one 
considers any anastomosis. With only minimal 
rectal involvement, the few additional centi- 
meters of rectum left in performing ileorectal 
anastomosis should cause little additional risk 
of morbidity in the future. We have been 
against ileoanal anastomosis also because of 
the risk that so low an anastomosis may result 
in very numerous motions and poor anal con- 
trol, a state which is much less satisfactory 
than a well constructed ileostomy. 

Follow-up studies in our patients have re- 
vealed the development of systemic or local 
complications in two cases. An ischiorectal 
abscess developed in one patient and was suc- 
cessfully treated with incision and drainage; 
in the other patient pyoderma recurred four 
years after operation. 

The possibility that carcinoma will develop 
in the remaining portion of the rectum is a 
vital question. To date, none of our patients 
have shown this serious complication. Dukes 
and Lockhart-Mummery [1] cite Rankin’s 
report that the over-all incidence of carcinoma 
in ulcerative colitis is about 5 per cent. As the 
anastomosis is within easy reach of the sig- 
moidoscope, routine sigmoidoscopy should aid 
in the early diagnosis of carcinoma should it 
occur. We do not believe, however, that the 
risk of carcinoma is great enough to rule out 
ileorectal anastomosis in the treatment of 
ulcerative colitis. 

The majority of patients who have experi- 
enced severe ulcerative colitis adapt well to 
ileostomy. If the ileostomy is well constructed 
and the ileostomy appliance satisfactory, 
nearly normal existence is possible. Neverthe- 
less, life without an ileostomy is much to be 
preferred, and the alternative choice of ileo- 
rectal anastomosis should be considered in 
those cases that offer a favorable prognosis. 


SUMMARY 


At St. Bartholomew’s Hospital, London, a 
series of seventeen patients with ulcerative 
colitis underwent ileorectal anastomosis during 
the period from 1949 through 1956. There was 
one postoperative death and one late death. In 
two cases there have been failures requiring 
restoration of the ileostomy and removal of 
the rectum. One patient, who also has regional 
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enteritis, continues to have crampy abdominal treatment of ulcerative colitis. Brit. J. Surg., 15: 
pain and fre quent bowel actions. The per, | 2. Same a B. A method of colectomy for desperate 
tw elve patients are well and have lived normal cases of ulcerative colitis. Surg., Gynec. ¢* Obst., 
lives for periods up to eight years. 76: 136, 1943. 

In our experience, subtotal colectomy and 3. Devine, H. B. Subtotal colectomy. Australian e& 
ileorectal anastomosis is a safe and worth while New Zealand J. Surg., 14: 219, 1945. 


operation for patients with ulcerative colitis * Devine, H. B. and Devine, J. Subtotal colectomy 


‘ ‘ eae : h and total colectomy in ulcerative colitis. Brit. 
in which there is minimal disease of the rectum. M. J., 2: 127, 1948. 


5. Corsett, R. S. Discussion on the surgery of ulcera- 
REFERENCES tive colitis. Proc. Roy. Soc. Med., 46: 1021, 1953. 
6. Ay.ett, S. Total colectomy and ileo-rectal anasto- 
1. Duxes, C. E. and Lockuart-Mummery, H. E., mosis in diffuse ulcerative colitis. Brit. M. J., 1: 
Practical points in the pathology and surgical 489, 1957. 


a) 


**Nicholas Senn was born in Buchs, Canton of St. Gall, Switzerland, October 31, 1844. 
He was brought by his parents to the United States in 1852. They settled in the town of 
Ashford, Wisconsin. He graduated from the Fond du Lac High School, Wisconsin, 1864, 
taught school for two years and at the same time read medicine with Dr. Munk. In 1868 
he graduated from the Chicago Medical College with the degree of M.p. After an interne- 
ship of eighteen months in Cook County Hospital he moved to Elmore, Wisconsin, and 
began the practice of medicine. In 1874 he moved to Milwaukee but three years later 
went to Germany to study, returning in 1880, at which time he was called to be professor 
of surgery in the College of Physicians and Surgeons, Chicago. In 1884 he was made 
professor of the principles and practice of surgery at the same college. In 1888 he became 
professor of surgery and surgical pathology in Rush Medical College and in 1891 at Rush 
succeeded Charles T. Parkes in the chair of practice of surgery and clinical surgery. In 
addition he was professor of surgery in the Chicago Polyclinic. He was chief surgeon to 
several hospitals. Early in his career he did much research work in abdominal surgery. 
. . . In his researches in intestinal perforation, especially in gunshot wounds, he intro- 
duced hydrogen gas into the rectum; then a light was held near the coils of intestines 
and in this way the point of perforation discovered by the igniting gas (Senn’s test). 
Senn also employed plates of decalcified bone in intestinal anastomosis. He is responsible 
for much of our modern ideas of surgical tuberculosis. In 1885 he published an excellent 
book on ‘Surgery of the Pancreas.’ He was a rapid and voluminous writer. He wrote at 
all times, seldom using reference works. This resulted in loose, slipshod work and al- 
though he is credited with 160 volumes, few had more than a short life. Senn was the 
first in the West to conduct experiments on animals and report his conclusions. In 1896 
he delivered the surgical oration, and in 1897 was president of the American Medical 
Association. He saw service in the Spanish American War. He gave wonderful books, 
especially of the older writers, to the Newberry Library. He endowed the Senn room in 
St. Joseph’s Hospital (Chicago) where he was confined in his last illness. To Rush Medi- 
cal College he gave a clinical building at an approximate cost of $100,000 . . . In his 
later years he was widely travelled and wrote of what he saw and experienced. On what 

. was to be his last trip he climbed a mountain 16,000 feet high which was responsible for 
a cardiac dilatation. Returned home he rapidly grew worse, entered a hospital and died, 
leaving a widow and two sons, both physicians, at the age of sixty-four years, on January 
2, 1908.” (T. S. W., Am. J. Surg., 13: 117, 1931.) 
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An Operation for an External Pancreatic 
Fistula 


JoseEpH M. MILLER, M.D. AND MILTON GINSBERG, M.D., Fort Howard, Maryland 


From the Surgical Service, Veterans Administration 
Hospital, Fort Howard, Maryland. 


M** causes exist for the origin of an ex- 
ternal pancreatic fistula. It may follow 
an operation for drainage of a pancreatic 
pseudocyst (probably the most common etio- 
logic factor), an operation for an acute in- 
flammatory condition of the pancreas, an 
operation on the pancreas or on one of the 
adjacent structures, or a stab wound or a 
gunshot wound of the pancreas. 

Patients with an external pancreatic fistula 
often present the surgeon with a difficult 
therapeutic problem. The treatment of such 
fistulas demands of the surgeon a knowledge 
of the physiology of the pancreas, the crystal- 
loid content of the pancreatic juice, the possible 
imbalance of electrolytes in the blood serum 
as a result of the loss externally of the ions in 
the secretion, the restoration and the main- 
tenance of the fluid balance when it is neces- 
sary, the measures which might have to be 
taken to protect the skin of the wall of the 
abdomen, and the operations to be undertaken 
when one is indicated [6,9]. 

These patients may lose large amounts of 
sodium, calcium, chloride and bicarbonate ions 
in the fluid. The accompanying loss of water 
produces a dehydration. Anemia is a striking 
feature in patients with the more severe types 
of fistula. 

Corrective treatment consists of replacement 
and maintenance of the blood, the lost ions of 
the blood plasma and water. The best type of 
diet seems to be one which is high in fat and 
low in carbohydrate, as the flow is apparently 
reduced in volume when patients are on this 
regimen. The vitamins should be given in ade- 
quate amounts. The use of ephedrine is justi- 
fied in these patients since a definite decrease 
in external flow has resulted from the adminis- 
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tion of this drug [5,7]. If the skin around the 
fistula becomes inflamed, an effective method 
for protection of the skin must be provided. 
Some mechanical device employing suction to 
remove the pancreatic fluid and aluminum 
paint to coat the skin has been found effective 
[6,9]. 

The majority of external pancreatic fistulas 
will close spontaneously with proper treatment. 
A small number will persist for an indefinite 
period of time, with the loss of small quantities 
of fluid, which does not cause either a local irri- 
tation of the skin or a constitutional distur- 
bance. Some patients will have one or both of 
these untoward results from the external loss of 
pancreatic fluid. How long the patient and the 
surgeon should wait for spontaneous closure 
will depend on the physical status of the patient 
and his unwillingness to delay. Various esti- 
mates of six months to one year have been 
proposed as a waiting period. In some instances 
this will be found to be too long, as it is im- 
possible or inconvenient for a patient with an 
external pancreatic fistula to be about his nor- 
mal work, particularly if large quantities of 
fluid are being lost. When irritation of the skin 
of the wall of the abdomen has occurred, the 
patient will not be able to work. 

Few surgeons have had extensive experience 
with the operative treatment of external pan- 
creatic fistula. A number of operations have 
been proposed for cure. 

Lahey and Lium [4] reported a successful re- 
sult following transplantation of the fistula 
into the jejunum with end-to-side anastomosis 
being performed between the fistula and the 
jejunum. A short segment of a rubber catheter 
was placed at the site of the anastomosis. 
The catheter was passed later spontaneously 
through the rectum. 

Wiper and one of us (J. M. M.) [9] reported 
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Fic. 1. Tract of the external fistula of the pancreas after 
the dissection. 


a successful result in a patient with a fistula 
arising in the head of the pancreas. The fistula 
was dissected to the gland and because of the 
small internal diameter of the fistula, simple 
ligation of the tract was performed. A recur- 
rence of the fistula was noted in the postopera- 
tive period for a short period of time but closure 
was finally obtained. 

Peterson and Cole [8] advocated the use of a 
defunctionalized loop of jejunum in the treat- 
ment of a patient with a pancreatic fistula. 
End-to-side anastomosis between the fistula 
with a loop of jeyunum was made. Entero- 
enterostomy was performed below the site of 
the anastomosis. 

Doubilet and Mulholland [3] were successful 
in closing a pancreatic fistula by cutting the 
sphincter of Oddi, excising the pancreatic fis- 
tula, and making an anastomosis between the 
opening in the main pancreatic duct and the 
overlying stomach over a small rubber tube. 
The authors recommended that persistent 
cutaneous pancreatic fistula resulting from the 
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drainage of a pancreatic cyst should be treated 
by sphincterotomy. 

Cattell and Warren [2] believed that the 
simplest maneuver was transplantation of the 
fistula into a segment of the upper gastrointes- 
tinal tract. These transplanted fistulas fre- 
quently become stenosed and if proximal ductal 
obstruction existed, recurrent pain might fol- 
low. If the fistula arose from the body or the 
tail of the pancreas it was best to resect the 
distal part of the gland including the region of 
the fistula. If the fistula arose from the terminal 
portion of the duct of Wirsung, the duct should 
be anastomosed to the duodenum or to the 
jejunum. A precise mucosa-to-mucosa union 
was requisite to success in this type of surgery. 
If the duct of Santorini was severed, demon- 
stration of a connection between the major and 
minor ducts must be attempted. If they were 
connected, the duct of Santorini could be 
ligated, but if they were not, anastomosis be- 
tween the minor duct and the duodenum or the 
jejunum should be performed. 

Bartlett and Thorlaksson [1] reported that an 
operation according to the method of Lahey 
and Lium failed to cure a patient with a pan- 
creatic fistula either because of a stenosis of 
the fistulous tract or because of retraction of 
the fistula from the bowel. At a second opera- 
tion the fistula was excised to its base and the 
stump of the fistula was anastomosed to a single 
arm of the jejunum using the Roux-en-Y 
principle. 

The best operation for an external pancreatic 
fistula apparently is one which entails trans- 
plantation of the fistula by end-to-side anasto- 
mosis to a loop of jejunum fairly close to the 
ligament of Treitz. The method of Roux is 
superior to all other types of anastomosis. 

External pancreatic fistulas in patients with 
chronic interstitial pancreatitis are likely to 
persist for prolonged periods of time. The 
external secretion of the pancreas cannot pass 
through the ducts because of the presence of 
debris and/or calculi in them. Although divi- 
sion of the sphincter of Oddi is perhaps the 
treatment of choice for patients with chronic 
interstitial pancreatitis, sphincterotomy could 
not be expected to cure a fistula in such a pa- 
tient. The obstruction in the ducts would pre- 
vent the secretion from reaching the duodenum 
and would shunt the fluid through the fistula. 
Such patients should undergo a transplantation 
of the fistula to the jejunum. 
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External Pancreatic Fistula 


Fic. 2. Preparation of the jejunum for the transplanta- 
tion of the tract. 


The situation is different in patients who 
have a normal pancreas and an external pan- 
creatic fistula following trauma. Such fistulas 
will usually subside with conservative measures 
and transplantation to the jejunum is not 
necessary. 


CASE REPORT 


A forty-two year old white man was admitted 
to the Medical Service of the hospital on July 11, 
1953, with jaundice and a mass, measuring about 
8 cm. by 6 cm., in the upper part of the abdomen. 
The icterus, due to cirrhosis of the liver, cleared 
rapidly under treatment. Diabetes mellitus was 
not present. A slight degree of calcification was 
seen in the pancreas on the scout film of the ab- 
domen. At the time of surgical consultation, on 
July 20, a diagnosis of a pseudocyst of the pancreas 
was made for the mass in the abdomen. 

The patient was transferred to the Surgical 
Service on August 19. Marsupialization of the 
pseudocyst of the pancreas was performed through 
a transverse incision in the upper part of the ab- 
domen on August 26. This operation was chosen 
because the moderately severe inflammation pres- 
ent would have made cystojejunostomy a procedure 
of increased morbidity and mortality. Two No. 18 


Fic. 3. Transplantation of the tract into the jejunum. 


French rubber catheters were inserted into the 


marsupialized cavity. Air-vent suction was applied 
to the catheters alternately to keep the cavity dry. 
The cavity rapidly diminished in size but a fistula 
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persisted. The loss of pancreatic juice was about 
400 cc. to 500 cc. in twenty-four hours. The ad- 
ministration of banthine,® ephedrine, and pamine® 
did not affect the flow of secretion. 

Because of the persistence of a fistula in a patient 
who had reached an optimal state of health other- 
wise, transplantation of the fistula to the jejunum 
was performed on January 5, 1954. A longitudinal 
incision was made in the skin of the abdomen to 
encircle the mouth of the fistula which was about 
in the midline. The peritoneal cavity was entered 
caudally to the orifice of the fistula so that the 
tract could be felt with the finger until it was dis- 
sected from the wall of the abdomen. The skin 
was removed from the mouth of the fistula. A tract 
about 3 cm. long remained. (Fig. 1.) The jejunum 
was divided about 25 cm. below the ligament of 
Treitz. (Fig. 2.) The distal part of the jejunum 
was closed. End-to-side anastomosis between the 
fistula and jejunum was performed about 3 cm. 
from the closed end. (Fig. 3.) The small remnant of 
jejunum between the anastomosis and the closed 
end was sutured to the underlying pancreas to 
protect the anastomosis and to help to maintain 
the position of the anastomosis. End-to-side anas- 
tomosis according to the manner of Roux was made 
between the proximal end of the transected part 
of the jejunum and the distal part of the jejunum 
about 30 cm. below the site of transection. (Fig. 4.) 

A small separation of the skin at about the 
center of the wound occurred on January 10. 
Streptodornase, about 20,000 units, in about § cc. 
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Fic. 4. Restoration of the continuity of the jejunum 
according to the method of Roux. 


of lubafax® were applied to the wound twice a day 
from January 16 through January 18, and three 
times a day from January 19 through February 3. 
The wound was healed on February 14, and the 
patient was discharged from the hospital on 
February 18. 

He was admitted to the Medical Service of the 
hospital on August 26, 1956, because of disorienta- 
tion of about six hours’ duration. Loss of weight 
and weakness had been increasing in degree for 
about three months. At the time of admission he 
had a convulsion and became comatose. The exter- 
nal pancreatic fistula had not recurred. The patient 
was poorly nourished, dehydrated and had an odor 
of acetone on his breath. A postoperative ventral 
hernia was present at the site of operation for cor- 
rection of the external pancreatic fistula. He had a 
severe degree of diabetes mellitus which was suc- 
cessfully treated with a diet and the administration 
of insulin. A moderate degree of calcification of 
the pancreas was seen on the scout roentgenogram 
of the abdomen. An abscess of the superior segment 
of the lower lobe of the right [ung formed subse- 
quently and was cured by conservative measures. 


The patient was discharged from the hospital on 
April 11, 1957. 


Comment: Although the patient obtained a 
good result from the operation for the trans- 
plantation of the external pancreatic fistula, 
the chronic interstitial pancreatitis was progres- 
sive in nature for diabetes mellitus occurred 
subsequently and an increased degree of calci- 
fication was present in the pancreas. It might 
well be that the nature of the disease might 
have been stopped or at least slowed by cutting 
the sphincter of Oddi at the time of the opera- 
tion for marsupialization of the pancreatic 
pseudocyst. Sphincterotomy alone probably 
would not have cured the patient of the external 
pancreatic fistula. The course of this patient 
offers considerable evidence to recommend the 
performance of the combined procedure. 


SUMMARY 


Details of a patient with an external pan- 
creatic fistula occurring subsequently to the 
marsupialization of a pseudocyst of the pan- 
creas are presented. The fistula was successfully 
transplanted into thé jejunum with continuity 
of the jejunum being restored according to 
the method of Roux. 
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The Appendix, the Tissue Committee 
| and the Small Hospital 


G. L. Watkins, M.p., Farmington, Missouri 


N recent years a great deal of study and 
effort has been directed toward the problem 

of the unjustified operation. Hospitals have set 
up tissue committees as advocated by the 
American College of Surgeons to monitor and 
help improve the quality of surgery performed. 
The problems encountered in analyzing the 
effectiveness of a tissue committee are many 
and varied. This is a study of this problem as 


it pertains to appendectomies performed in a 


small seventy-five—bed rural hospital. It is 
hoped that this will help answer the question 
of what constitutes an acceptable percentage of 
error in the diagnosis of acute appendicitis. 


MATERIALS AND METHODS 


Since the most common major operation per- 
formed in the community hospital is an ap- 
pendectomy this operation was chosen for 
audit. It was further selected because of the 
availability of tissue for study in all cases. 
Adequate records were available from 1947 and 
the investigation was carried through 1957, a 
total of eleven years. There were 1,382 primary 
appendectomies performed during this period 
of time. All cases in which operation was per- 
formed primarily to remove the appendix were 
chosen regardless of time under observation in 
the hospital prior to surgery. This included 
diagnoses ranging from “subacute appendici- 
tis’’ to “‘acute perforative appendicitis.” Also 
included in this group is the interval appendix 
which will be referred to in this study as 
chronic recurrent appendicitis. The criteria for 
the diagnosis of acute appendicitis was a report 
by the pathologist of leukocytic infiltration. 
The histological diagnosis of lymphoid hyper- 


plasia, pinworm infestation without leuko- 


cytic infiltration, intraluminal fecalith, fatty 
infiltration, fibrosed appendix, obliterative 


appendicitis, scarred appendix and so forth, 
were considered to be normal appendices. 

The tissue committee was not established 
until January, 1954, and consequently the 
study was divided into two parts: appendec- 
tomies from January, 1947 through 1953, and 
those from January, 1954 through 1957. These 
divisions will hereafter be referred to as groups 
1 and 1, respectively. 


RESULTS 


In group I, 916 primary appendectomies were 
performed and 38.7 per cent proved histo- 
logically to be normal. A preoperative diagnosis 
of chronic recurrent appendicitis was made in 
13 per cent in this series. In group 11, 466 pri- 
mary appendectomies were performed, 29 per 
cent of which were considered normal, an im- 
provement of almost 10 per cent. A preopera- 
tive diagnosis of chronic recurrent appendicitis 
was made in only four, or less than 1 per cent 
in this group. In general the diagnosis of 
chronic recurrent appendicitis has not met 
with the approval of the tissue committee and 
this has resulted in the virtual disappearance 
of the interval appendectomy from the schedule 
board. It is recognized, however, that in some 
instances a preoperative diagnosis of chronic 
recurrent appendicitis in group 1 might under 
similar circumstances have been called “‘sub- 
acute appendicitis” or “early acute appendi- 
citis” in group 11. Whether this is too severe a 
policy might be open to question [1] but it is 
believed that adopting a more liberal one 
might encourage an excessive number of elec- 
tive appendectomies. 

It would appear from the record of each indi- 
vidual operator that some progress has been 
made. (Table 1.) 

The tighter operative criteria and the lower 
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TABLE III 
SOURCES OF DIAGNOSTIC ERROR 


Classification No. of Patients 


TABLE I 
RECORD OF INDIVIDUAL SURGEONS 
Group 1 (1947-1953) |Group 11 (1954-1957) 
7 No. of Per cent No. of Per cent 
Appensdec- Normal Normal 
tomies tomies 
120 31 25 12 
317 43 250 30 
65 14 66 23 
OSes 64 42 16 31 
peer 42 29 7 43 
_ RS 55 36 56 40 
105 35 None 
44 57 None 
Others..... 104 46 46 21 
ee 916 38.7 466 29 
TABLE 1 
INCIDENCE OF .PERFORATIVE APPENDICITIS 
Per cent of All sag of 
Appendectomies 
PP Appendices 


percentage of error in group 1 has not led to 
an increase in the percentage of perforative 
appendicitis. (Table 11.) 


SOURCES OF ERROR 


What are the sources of error and what steps 
can be taken to reduce them? In the group 1 
series one finds 135 cases (29 per cent) in which 
there was no leukocytic infiltration. Careful 
survey of the records made it possible to divide 
these into three general classifications. (Table 
u1.) There were forty-two intrinsic lesions 
which could have caused symptoms suggestive 
of appendicitis. Fourteen patients had the so- 
called “mesenteric lymphadenitis” in which 
the regional lymph nodes were described as 
“‘reddened” or “swollen.”’ Many of these had 
an antecedent upper respiratory infection. 
Lymphoid hyperplasia was described by the 
pathologist i in seven instances, and these pa- 
tients presented rather typical symptoms and 
clinical findings of acute appendicitis [2]. Four 


Intrinsic disease (42): 


Mesenteric lymphadenitis......... 14 
Lymphoid hyperplasia............ 7 
Pinworm infestation.............. 17 
Chronic recurrent appendicitis... . . 4 


Extrinsic disease (12): 


WO 


Histologically negative (81): 


of these were associated with enlarged lymph 
nodes. Pinworm infestation (Enterobius ver- 
micularis) was found in seventeen appendices. 
In the entire eleven-year series there were 
forty-two instances of E. vermicularis, 43 per 
cent of which were associated with acute 
appendicitis. Although Ashburn [3] could not 
demonstrate any causal connection between 
oxyuriasis of the appendix and acute appendi- 
citis, the likelihood of an appendix in which 
the lumen is filled with pinworms giving rise 
to localized pain in the right lower quadrant 
cannot be discounted. The four primary diag- 
noses of chronic recurrent appendicitis are also 
placed with the intrinsic disease group. 

The twelve extrinsic pathological conditions 
eventuating in primary appendectomy formed 
a very small fraction of the over-all percentage 


TABLE Iv 
COMPARISON OF DIAGNOSTIC FEATURES (GROUP II CASES) 
Acute “Dj No 
Appendix x Disease 
(331) (%} (30) 
(%) (%) 
Eee 49 67 69 
64 60 24 
White blood cell count 
of 12,000 or over... . 77 58 33 
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of error. This leaves the third classification, 
the eighty-one cases of histologically normal 
appendices in which nothing was found to ac- 
count for the symptoms. It is in this group that 
most of the improvement should take place if 
the percentage of error is to be diminished 
further. Comparisons between these cases and 
the 331 acute appendices of group 11 are inter- 
esting. (Table tv.) 

Sixty-eight per cent were females; vomiting 
was a symptom in less than 50 per cent. In 
forty-two the symptoms seemed fairly typical 
with upper abdominal pain,-nausea, and fre- 
quently vomiting with localized tenderness and 
muscle guard described in the right lower 
quadrant. These symptoms more often than 
not were associated with leukocytosis. These 
patients invariably recovered rapidly after ap- 
pendectomy even though the appendix was 
entirely normal histologically. They are classi- 
fied as “‘disease X” [4]. In the remaining 
thirty-nine of the eighty-one histologically 
normal appendices the symptoms commonly 
were present from three days to three weeks or 
longer, nausea and vomiting were infrequent, 
and the white blood count was often within 
normal limits. If operation could have been 
avoided in these thirty-nine cases, and if half 
of the extrinsic group could have been elimi- 
nated by a more prolonged and careful exami- 
nation, a diagnostic error of about 21 per cent 
could have been attained. 


COMMENTS 


Considering the availability of material, few 
studies of the problem have been made, and 
diagnostic errors variously calculated range 
from 13.3 to 25.9 per cent [4-6]. Improvement 
in the percentage of error in this study is in 
part due to change in staff personnel and it is 
difficult to determine how effectively the tissue 
committee has functioned. However, the al- 
most complete disappearance of the preopera- 
tive diagnosis of chronic recurrent appendicitis 
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and the over-all betterment of the diagnostic 
accuracy indicates some support of the com- 
mittee. Moreover, the recognition of perfora- 
tive appendicitis as a serious disease, the 
philosophy and vigor of the surgeon, the un- 
easiness that often comes toa patient and physi- 
cian alike during a period of watchful waiting, 
and finally the probity of the individual surgeon 
are factors that will never be significantly in- 
fluenced by rules of a committee. 

If all primary appendectomies are included 
and the problem realistically approached it is 
doubtful that a diagnostic error of less than 
20 per cent will ever be consistently achieved. 


SUMMARY 


1. All primary appendectomies performed 
over an eleven-year period in a small seventy- 
five—bed hospital have been studied. 

2. Nine hundred sixteen of these were per- 
formed before the establishment of a tissue 
committee with a diagnostic error of 38.7 per 
cent. 

3. Four hundred sixty-six appendectomies 
were performed after organization of the tissue 
committee with a diagnostic error of 29 per cent. 

4. Sources of error are discussed and sugges- 
tions made for improvement. 
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PRACTICAL SURGICAL SUGGESTIONS | 


A Method of Eliminating Air Bubbles 
in a Bubble-Type Oxygenator 


Mary Lou FaGGELLa, R.N., M. N. Zuupt, M.p., A. E. GREER, M.D., J. M. Carey, M.D. 
AND J. A. SCHILLING, M.D., Oklaboma City, Oklaboma 


From the Cross Circulation Section of the Department 
of Surgery, University of Oklaboma Medical Center, 
Oklaboma City, Oklaboma. 


HE DeWall-Lillehei oxygenator for direct 

vision intracardiac surgery is autoclavable, 
easily assembled, disposable, efficient and de- 
pendable [7]. It is the system employed at the 
University of Oklahoma Medical Center at the 
present time. The only alteration made in the 
DeWall-Lillehei oxygenator is in the type of 


filter placed between the helix and the arterial 
pump head. The filter used is a sterile, pyrogen- 
free, disposable, double metal filter,* which 
was employed at the suggestion of DeWall [2]. 
Eliminating the air bubbles from the helix and 
filter is an essential step before the beginning of 
a perfusion. This is usually accomplished by 
manual endeavors requiring anywhere from 


* Manufactured and supplied by Abbott Labora- 
tories, North Chicago, Illinois. 


Fic. 1. A, filter immediately after filling with normal saline at g0°c. Note small amount of bubble formation. B, 
filter twenty seconds after (A), saline has been pumped through and filter tapped lightly, exteriorly. No bubbles 
visible to the eye. Three to five minutes are allowed for residual saline to cool to 37°c. C, filter three minutes later, 


now filled with blood. 
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Elimination of Air Bubbles in Bubble-Type Oxygenator 


fifteen to thirty minutes. A technic has been 
developed to eliminate this difficulty. 


METHOD 


For testing purposes, the helix and arterial 
side of the oxygenator were used, along with 
the double metal filter. These three parts were 
primed with sterile normal saline at tempera- 
tures varying from 15° to go°c. The use of 
saline at temperatures varying from 15° to 
75°c. is accompanied by the appearance of a 
large number of air bubbles. They are difficult 
to dislodge, move along the wall of the tubings 
slowly, and require fifteen to thirty minutes of 
manipulation to remove. The most difficult gas 
bubbles to remove are those in the filter. How- 
ever, by using saline at go°c., it was noted that 
very few bubbles appeared and those that did 
were very easily tapped out as filling occurred. 

The helix, arterial side of the oxygenator 
and double metal filter were primed with 
1,000 cc. of normal saline at go°c. (Fig. 1A.) 
The saline in the helix was pumped out until a 
level of about 50 cc. was reached. The filter 
and arterial side were allowed to remain filled 
with saline. (Fig. 1B.) Three to five minutes 
were allowed for the residual saline to cool at 
37°c. The oxygenator was then primed with 
blood in the usual manner. (Fig. 1C.) To insure 
the elimination of all saline before attaching 
the apparatus to the inflow catheter, 300 cc. of 
saline and blood are pumped through the ma- 
chine. Few bubbles form on the wall of the helix 


while the tube fills with blood when this initial 
priming process is used. Those that do, how- 
ever, are readily dislodged and move upward 
along the helix wall. 


RESULTS 


This method of priming the helix and filter 
with go°c. normal saline, which is allowed to 
cool to 37°c., has been used under sterile con- 
ditions twenty-five successive times. The entire 
priming process was reduced from thirty min- 
utes to less than five minutes. 


SUMMARY 


A method of rapid elimination of air bubbles 
that appear during the priming process of the 
DeWall-Lillehei oxygenator as described in this 
paper is presented. 
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A New Approach for Dorsal Cordotomy 


WituiaM E. Hunt, m.p., Columbus, Obio 


From the Department of Surgery, Division of Neuro- 
surgery, Obio State University Medical School, Columbus, 
Ohio. 


ar is the purpose of this paper to describe a 
muscle-splitting incision for high dorsal 
laminectomy which avoids certain disadvan- 
tages of the conventional midline incision. This 
incision has long been recognized as one of the 
most painful ordinarily used in neurosurgery. 
The incidence of wound dehiscence, particu- 
larly in the superficial muscular layers, is high. 
Surgeons have tried to avoid these complica- 
tions by using a figure-of-8 bandage to hold 
the scapulae in apposition, but this is inefficient 
and uncomfortable. Furthermore, the upper 
dorsal laminectomy approach is usually used 
for spinothalamic tractotomy. Since these 
patients are often elderly and debilitated, 
they have a poor rate of healing and the 
necessary immobilization may cause further 
complications. 


ANATOMY 


The muscles of the back are conventionally 
divided into two groups, the superficial and 
the deep. The superficial muscles belong to the 
upper extremity and derive their nerve supply 
from the anterior primary rami of the brachial 
plexus. The deep musculature is axial and its 
segmental innervation is from the posterior 
primary rami. These two groups of muscles, in 
general, pull at right angles to one another. 

The trapezius and rhomboids, pulling strongly 
in the transverse direction, join one another at 
the heavy fascial raphe overlying the spinous 
processes of the lower cervical and upper dorsal 
vertebrae. The trapezius inserts from the supe- 
rior nuchal line to the twelfth dorsal spine, but 
its heaviest portion lies at the level of C6 to T2. 
The rhomboid minor takes origin from the 
ligamentum nuchae and C7, the C7 spine, and 
the rhomboid major from the D1 through D4 
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or D5 dorsal spines and their corresponding 
supraspinous ligaments. 

The deep muscles at this level consist of the 
paraspinal mass, made up of the semispinalis 
capitis, the semispinalis cervicis and thoracis, 
and the multifidus. Their tendinous attach- 
ments are to the spines and inferior borders 
of the laminas of the underlying vertebrae, and 
to the articular and transverse processes. The 
over-all pull of this group of muscles is vertical. 


PROCEDURE 


The suggested muscle-splitting incision is 
based on the aforementioned anatomical facts. 
With the patient in either the prone or the 
lateral position, an incision is outlined from 
the medial border of one scapula to the medial 
border of the other, crossing the midline at 
the level of the second dorsal spine. (Fig. 1A.) 
Local anesthesia is achieved with .75 per cent 
xylocaine containing three drops of 1: 1000 epi- 
nephrine to the ounce. About 60 ml. of this 
solution is ordinarily used. First, the skin and 
subcutaneous tissues, then the trapezius and 
rhomboids are injected in the transverse plane. 
Local anesthetic is placed into the median raphe 
over the first three dorsal vertebrae. The needle, 
angled caudally, is then inserted to the laminas 
just medial to the facets on either side, and 
about 6 ml. of solution is injected at four points. 
While the fascial planes are still intact, the 
spread of the anesthetic agent is quite satisfac- 
tory. A most important factor in the success of 
local anesthesia has been the use of meperidine 
(demerol®) intravenously. In doses of from 
75 to 124 mg., this results in a relaxed, coopera- 
tive patient who is still able to evaluate pin- 
prick. Barbiturates or hyoscine, either during 
the procedure or as premedication, produce a 
drowsy, confused and occasionally agitated 
patient. They should not be used. 

After incising the skin and subcutaneous 
tissue, the aponeurosis of the trapezius will 
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Fic. 1. A, the patient in position, with the trapezius shown in relation to the incision. B, retractors 
engaging the trapezius. Rhomboid major split, semispinalis group exposed. C, undercutting the 
median raphe. D, spine exposed. E, muscles being approximated for closure. 


be exposed with its fibers running in the same 
direction as the skin incision. This is split from 
the spine of D2 to the scapula. Gentle, blunt 
dissection will then separate the fibers of the 
trapezius muscle, exposing the underlying 
rhomboids. (Fig. 1B.) The fibers of the rhom- 
boideus major are not in exactly the same plane 
as those of the trapezius, but course laterally 
and caudally from the midline. The muscle- 
splitting procedure is repeated on the other 
side, again beginning at the spine of D2. 
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A transverse incision in the raphe is then 
made to the spine of D2, joining the two 
aponeurotic incisions. This raphe is the only 
point which attaches the transverse muscle 
mass to deeper structures. It can be undercut 
superiorly and inferiorly, separating it from 
the spines of the first three dorsal vertebrae. 
Self-retaining retractors may then be inserted 
and the resultant muscle flaps retracted supe- 
riorly and inferiorly. (Fig. 1C.) 

Next, conventional subperiosteal dissection 
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of the spines and laminas of the upper three 
dorsal vertebrae is performed, retracting the 
deep muscles laterally with a retractor placed 
at right angles to the first. Excellent exposure 
of three, or even as many as five, vertebrae is 
possible with this incision, and any operative 
procedure confined to this area can be per- 
formed with ease. (Fig. 1D.) 

In closing, the retractors are removed and 
the muscles allowed to fall together. When the 
patient, under local anesthesia, is asked to move 
his arms, any muscular activity tends to ap- 
proximate, rather than distract, both the 
superficial and deep muscles. Closure is com- 
pleted with interrupted silk sutures in the 
aponeurosis, subcuticular layer and skin. 


COMMENTS 


This approach has been used for the past 
three years in all cases of dorsal cordotomy and 
in two cases of decompressive laminectomy and 
rhizotomy for malignant tumor. There have 
been no instances of either major or minor 
wound complications. In no case has there been 
dehiscence of the deep fascial layers which may 
occur following vertical incision. This develop- 
ment is frequently unrecognized until the 


wound has completely healed and a deep de- 
pression appears at the site of the incision. 
Perhaps the most gratifying result has been 
the postoperative comfort of the patients. They 
have been able to move freely in bed, pulling 
on the side rails to turn or raising themselves 
to the sitting position with little pain. Most 
of them have stated that the discomfort of the 
operative wound is slight, particularly by coni- 
parison with the preoperative pain for which 
spinothalamic section was performed. 


SUMMARY 


1. In the upper dorsal region the transverse 
pull of the superficial muscles of the back, the 
trapezius and rhomboids, results in excessive 
postoperative pain and occasional wound de- 
hiscence. The use of the figure-of-8 bandage 
about the shoulders is an unsatisfactory solu- 
tion to this problem. 

2. A muscle-splitting incision has been de- 
vised which has proved most effective in reduc- 
ing postoperative pain. There have been no 
wound complications since its introduction, in 
spite of the debilitated state of many of the 
patients. 
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Kirschner Wire Fixation of Bone Plates 


in Craniotomies 


StrRELI, M.D., Linz, Austria 


From the Arbeitsunfallkrankenbaus, Linz, Austria. 


opay the conventional method of fixation 

of bone plates temporarily removed in 
craniotomies is by the use of a few silk or wire 
sutures placed through opposing burr holes. 
This method has proved to be satisfactory. 

It is generally accepted that stable fixation 
not only provides a good cosmetic result but 
also secures the process of revitalisation as 
elsewhere in bone surgery. 

Another method of fixation of bone plates is 
by Kirschner wires. This method saves time 
and is rather simple, provided a few technical 
details are observed. It is useful to employ 
stainless steel wires, the diameter being from 
0.8 to 1.4 mm. A pilot point is unnecessary; a 
three-face pyramid point is quite adequate and 
inexpensive. The best position is to have the 
wire situated in the diploic part of the bone. To 
achieve proper alignment, it is advisable to 
start with the drilling vertical to the surface of 
the bone. While drilling is continued, the drill 
is slowly lowered so that finally the wire is in an 
acute angle to the surface of the skull. The 


Fic. 1. While the wire perforates the outer table of the 
skull, its direction is changed from a vertical direction 
to the skull gradually until the wire is in an acute angle 
to the surface of the skull, when it enters the diploé. 
The wire is then advanced from the diploic space of the 
skull into the diploic space of the bone plate. 
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wire is now advanced against the bone plate 
and driven into the diploé of the bone plate 
for about .5 cm. One may start the entrance 
point .5 to 1 cm. distal to the margin of the 
craniotomy. Usually three wires, placed as 
apices of a triangle, secure stable fixation. 
(Fig. 1.) 

One may remove the protruding end with 
either a conventional wire cutter or, as I prefer, 
a diamond rotatory saw as used by dentists. 
~ The following case illustrates an instance 
when this technic was used. 


F. E. (AUKH Linz AZ 3926/56), a thirty year 
old woman, sustained a cranial injury in an auto- 
mobile accident on October 20, 1956. She was ad- 
mitted in an unconscious state. Eight hours subse- 
quent to admission right temporal craniotomy 
was performed and a bone plate of approximately 
9 by 8 cm. was removed. An epidural clot resulting 
from rupture of the branches of the right meningeal 
artery was removed and the vessels ligated. Follow- 
ing this the bone plate, which was divided by the 
fracture into two major and one minor part, was 


Fic. 2. Kirschner wire fixation of bone plate in case 


described. 
American Journal of Surgery, Volume 96, November, 1958 
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replaced and fixed according to the method de- drilled from the margin of the craniotomy into 
scribed herein. (Fig. 2.) the bone plate, but it also can be driven in from 
the bone plate into the margin of the crani- 
otomy. Fracture fragments can also be ef- 

Kirschner wire fixation of bone plates in ficiently stabilized by this method. Osteosyn- 
craniotomies is a rather simple and time-saving __ thesis with Kirschner wires in craniotomies was 
method. Usually three wires, 0.8 mm. in size, performed in forty-three cases. No complica- 
suffice to produce stable fixation. The wire is tions have been observed. 
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SUMMARY 


“Wilhelm Conrad Roentgen was born on March 27, 1845, in Lennep, a town in the 
industrial section of Germany. . . . As a very young boy he lived in Holland with his 
mother’s relatives; later, he moved with his parents to Apeldoorn and attended school 
in Utrecht. He was commonplace as a student. He was placed in a school for machinists 
so he could prepare to enter his father’s factory. He took the examinations to enter col- 
lege but failed. A friend informed him he could enter the Zurich Technical High School 
without the usual credentials. Roentgen entered this school and there Clausius, Professor 
of Theoretical Physics, and Kundt, the experimental physicist, instilled such an interest 
for the physical sciences in Roentgen’s heart that soon he was devoting all his energies 
to this subject. On June 22, 1869 he was graduated with the degree of Doctor of Philoso- 
phy. He accepted a position as assistant to his teacher, Kundt. Somewhat later Kundt 
accepted the chair at Wurzburg and Roentgen followed him there . . . [Later] Kundt 
went to the newly founded university in Strassburg and Roentgen went with him. On 
March 13, 1874, Roentgen became Privatdozent of Physics. A year later he accepted 
the chair of physics and mathematics at the Academy of Hohenheim. He was not happy 
here and a year later returned to work with Kundt as Associate Professor of Theoretical 
Physics. He and Kundt published some excellent papers which led to the offer which he 
accepted of the chair of physics at Giessen University. He remained there ten years. . . . 
In 1888 Roentgen succeeded the brilliant Kohlrausch at the University of Wurzburg. A 
few years previously this university had refused to give Roentgen his academic standing. 
It was while at Wurzburg he made his discovery of the x-rays, in November, 1895. The 
‘discovery’ was the result of years of work and the work of many scientists which Roent- 
gen correlated. Roentgen named his discovery the x-ray. His honors were many. Univer- 
sities vied in their attempts to get him on their staff. He remained at Wurzburg until 
April, 1900, when he accepted the chair at the University of Munich by special request 
of the Bavarian government. In 1901 he was awarded the first Nobel prize. The war 
broke his spirit. He loved his fatherland. His wife, whom he dearly loved, died on October 
31, 1919. Most of his friends were gone. Sad of heart, Roentgen died of a carcinoma [of] 
the intestines on February 20, 1923, at the age of seventy-eight years.” (T.S. W., Am. J. 
Surg., 12: $50, 1931.) 
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Spontaneous Disappearance of Pulmonary 
Metastases Following Nephrectomy 
for Hypernephroma 


JoseEPpH P. ARCOMANO, M.D., JAMES C. BARNETT, M.D. AND JOHN J. BoTTONE, M.D., 
Brooklyn, New York 


From Saint Peter’s Hospital, Brooklyn, New York. 

U is now generally accepted that the presence 
of metastases is no contraindication to the 

performance of nephrectomy for renal neo- 

plasm. Many cases have been recorded in 

which nephrectomy followed by or preceded 


Fic. 1. January 22, 1955. Multiple nodular lesions are 
demonstrated in the lower lung fields bilaterally. The 
largest is at the left base (arrow). 
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by the excision of a metastatic lesion has 
resulted in excellent survival [1]. More rarely, 
cases have been reported in which spontaneous 
disappearance of pulmonary metastases which 
had been present preoperatively occurred 
following nephrectomy, or in which pulmo- 


Fic. 2. October 11, 1955. No 


evidence of previously 
demonstrated nodular lesions. 
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nary metastases appeared postoperatively and 
disappeared. 

Mann [2] described such a case in a sixty-two 
year old man and stated that he had seen two 
other cases in which solitary pulmonary metas- 
tases present preoperatively disappeared post- 
operatively. Beer [3] and Bumpus [4] recorded 
cases in which multiple pulmonary metastases 
appeared following nephrectomy for hyper- 
nephroma and in both of these cases the 
lesions disappeared five months following their 
appearance. 

We wish to record an additional rare occur- 
rence of spontaneous disappearance of pulmo- 
nary metastases following nephrectomy for 
hypernephroma. In our case, metastatic pulmo- 
nary lesions were present preoperatively and 
disappeared over a period of eight months 
following surgery. ; 


CASE REPORT 


M. K., a male clergyman, age thirty-seven, was 
admitted to St. Peter’s Hospital on January 109, 
1955, complaining of hematuria which had been 
present intermittently for the previous year. It had 
been severe and persistent for four days prior to 
admission. The patient denied any history of ab- 
dominal pain, dysuria, frequency, nocturia, weight 
loss or weakness. Physical examination revealed a 
well developed white man with no other positive 
findings except for a large mass occupying the 
right upper quadrant of the abdomen which felt 
nodular and appeared to be the size of a grapefruit. 
It was the clinical impression at this time that this 
was a renal tumor. 

On January 22, an intravenous pyelogram dem- 
onstrated a mass, incompletely distorting the in- 
ferior renal collecting structures of the right kidney, 
consistent with that seen with a renal neoplasm. 

An x-ray film of the chest taken on the same day 
revealed multiple metastatic nodular deposits: in 
both lung fields, the largest of which was seen in 
the left lower lobe in the retrocardiac space. 
(Fig. 1.) 

On January 27, right nephrectomy was per- 
formed. At surgery a large tumor completely re- 
placing the lower pole of the right kidney was 
identified, with no contiguous spread to adjacent 
viscera or perirenal soft tissue. The patient had 
an uneventful postoperative course. 

The pathological specimen demonstrated that 
the kidney was replaced by a nodular growth meas- 
uring 66 by 10 by 6 cm. and the substance of the 
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kidney was occupied by multiple small nodules 
which coalesced in areas and completely distorted 
normal renal collecting system structures. There 
was invasion of the pelvis and calyces and on cut 
section the tumor appeared fibrous and yellowish 
white. Microscopic sections revealed the neoplasm 
to be a clear cell carcinoma. 

The patient remained well until October 30, 
1956, at which time he was again admitted to 
St. Peter’s Hospital complaining of headaches of 
approximately six weeks’ duration. One week prior 
to admission, the headaches became severe and were 
associated with dizziness. The only positive physi- 
cal finding at this time was the presence of bilateral 
papilledema. 

A neurosurgical consultant saw the patient at 
this time and thought that the patient had a 
metastatic lesion within the brain. Craniotomy was 
performed and a metastatic lesion removed from 
the brain. The patient made an uneventful post- 
operative recovery and has remained asymptomatic 
for approximately seventeen months. 

An x-ray film of the chest taken on October 11, 
1945 demonstrated that the previously described 
nodular metastatic lesions in both lung fields had 
completely disappeared. (Fig. 2.) 


SUMMARY 


1. A case of spontaneous disappearance of 
pulmonary metastases over a period of eight 
months following nephrectomy for a hyper- 
nephroma is recorded. 

2. The patient has had no recurrent pulmo- 
nary metastases in three years. 
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Pulmonary Resection and Closure of Acquired 
Benign Esophagopulmonary Fistula 


FRANKLYN P. GERARD, M.D., Newark, New Jersey, AND E. HARRISON GRIFFIN, M.D., 
Brooklyn, New York 


From the Department of Thoracic Surgery, Division I, 
Kings County Hospital Center, Brooklyn, New York. 


ae between the esophagus and the 
respiratory tree may be congenital or ac- 
quired. The acquired type is most often seen as 
a complication of esophageal malignancy [4,5]. 
Benign acquired fistula is rarely encountered 
[7,10-12]. The literature from 1916 to 1956 has 
been reviewed by Coleman who reports ninety- 
three cases of acquired benign fistula between 
the esophagus and respiratory tree. Five of 
these were treated by pulmonary resection and 
closure of the fistula. 

We present the following additional case 
report. 


CASE REPORT 


L. W., a fifty-three year old Negro woman, was 
admitted to the Thoracic Surgical Service from the 
Medical Clinic on February 12, 1957. Her chief 
complaints were cough, anorexia and a 30 pound 
weight loss. She had had a cough productive of 
thick yellow sputum for a year, aggravated by 
lying on the right side. One bout of hemoptysis 
occurred early in her illness. There were night 
sweats but no known fever. 

The patient appeared chronically ill, with evi- 
dence of recent severe weight loss. Moist rales were 
heard at the right base posteriorly. 

The gastrointestinal series showed an esophago- 
pulmonary fistula. (Fig. 1.) The provisional diagno- 
sis was carcinoma of the esophagus with fistula. 

Esophagoscopy on February 19 revealed a fistu- 
lous opening 31 cm. from the incisor teeth. The 
opening was 1 to 2 cm. in diameter with ragged 
necrotic edges posteriorly and on the right. A 
biopsy was taken. The esophagoscope passed easily 
beyond the fistula to the esophagocardiac junction. 

Bronchoscopy revealed marked hyperemic reac- 
tion of the mucosa of the right main stem bronchus. 
No fistula was seen. Superior and posterior seg- 
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mental orifices exuded frothy yellow mucoid 
material. 

The report of the bronchial aspirate was Papani- 
colaou, class 11. The esophageal biopsy was inter- 
preted as necrotic tissue and vegetable matter. 

On March 5 thoracotomy was performed through 
the bed of the right sixth rib. 

A large fistula, 3 cm. in diameter, was found 
between the anterolateral aspect of the middle 
third of the esophagus and the superior and poste- 
rior basilar segments of the right lower lobe. There 
was no evidence of malignancy or foreign body. 

The fistulous tract was transected. The edges 


Fic. 1. Right anterior oblique view of preoperative 
esophagram showing fistula to right lower lobe. 
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Fic. 2. Postoperative dionosil swallow showing leak at 
site of fistula closure. 


were freshened and the fistula was closed longitudi- 
nally over an indwelling Levin tube in two layers, 
using No. oo chromic catgut interrupted inverting 


Fic. 4. Right lower lobe specimen showing large 
fistulous opening in center of field. 
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Fic. 3. Dionosil swallow before discharge showing com- 
plete closure of fistula. 


sutures and No. ooo black silk interrupted mattress 
sutures. After the esophagus was closed, right lower 
lobectomy was performed in the usual manner. 

Postoperatively the course was stormy. On the 
ninth postoperative day a sudden rise in tempera- 
ture (104°F.) and severe dyspnea led to a diagnosis 
of esophageal leak with pleural effusion. (Fig. 2.) 
Closed thoracotomy was performed with drainage 
of seropurulent material. On March 20 a Stamm 
gastrostomy was performed for feeding purposes. 
The patient was fed a high protein, high caloric 
diet through the gastrostomy until May 20 when 
a dionosil swallow demonstrated that the fistula 
had closed spontaneously. (Fig. 3.) The drainage 
from the thoracotomy tube gradually decreased 
until it ceased, and the tube was removed on 
May 23. The gastrostomy tube was removed on 
June 7. 

The patient was discharged on June 24 in good 
condition, eating a full diet. When seen on April 1, 
1958, she was asymptomatic and had gained 
40 pounds. 

The pathologic report was as follows: (1) large 
esophagobronchial fistula (superior and posterior 
bronchi) probably of bronchiectatic origin (Fig. 4); 
(2) bronchiectasis of lung. Special stains for fungi 
and acid-fast bacilli were negative. 


COMMENTS 


The etiology of an acquired benign fistula 
may be trauma [1,2,6,14], esophageal diverticu- 
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lum, infection or non-specific. Among the in- 
_fections, tuberculosis and syphilis [8] are the 
most frequent specific causes. Actinomycosis 
has also been reported as the etiological agent 
[13]. 

The diagnosis of chronic esophagopulmonary 
fistula can be made by maintaining a high index 
of suspicion. Chronic productive cough, aggra- 
vated by the ingestion of liquids, is a classic 
presenting complaint. Large fistulas are accom- 
panied by severe weight loss. Occasionally 
pulmonary hemorrhage [9] may call attention 
to the underlying pathology. 

A fistula due to trauma is more difficult to 
recognize. Rapidly developing mediastinal 
emphysema and/or tension pneumothorax 
coupled with a history of trauma suggest the 
diagnosis. 

If a fistula is suspected, lipiodol or dionosil 
should be substituted for barium in the routine 
esophagram. In addition to routine endoscopy, 
methylene blue [5] injected into the esophagus 
during bronchoscopy may prove helpful. Diono- 
sil injected into the involved bronchi through 
a bronchoscope can be another diagnostic aid. 

Coleman [5] reports that only thirty-five 
patients with fistulas received surgical treat- 
ment, including six cases of cauterization [3]. 
The other fifty-eight patients received either 
x-ray, antisyphilitic therapy or no specific 
therapy. Definitive surgery is certainly the 
treatment of choice. To date, only five cases 
of patients with pulmonary resection and 
closure of the esophageal defect have been 
reported in the literature. Four were cured 
and one died. 

The advisability of performing gastrostomy 
or jejunostomy before attacking the fistula, or 
in addition to the closure of the fistula, depends 
on the individual case. If the patient is in a 
poor nutritional state, as many of these patients 
are, and cannot be adequately prepared for 
surgery with parenteral feedings, then a feeding 
jejunostomy is advisable. If, however, the pa- 
tient can be spared the added surgical proce- 
dure, primary closure should be performed 
without gastrostomy or jejunostomy. As in the 
case presented, gastrostomy can be performed 


if needed. 
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SUMMARY 


1. A case of acquired benign esophagopulmo- 
nary fistula treated by pulmonary resection 
and closure of fistula is presented. 

2. The case is noteworthy because the pa- 
tient was treated conservatively after break- 
down of the repair for two and a half months 
before the esophagus closed spontaneously. 


Acknowledgment: We wish to acknowledge 
the assistance of Dr. Maurice Reingold in pre- 
paring this report. 
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Osteomyelitis of the Os Calcis Following 
Triple Arthrodesis 


Catvin R. MacKay, m.p., Bountiful, Utab, AND Irnvinc S. MAUvER, M.D., 
Staten Island, New York 


From the Department of Orthopedics, United States Public 
Health Service Hospital, Staten Island, New York. 
USION of the talocalcaneal, caleaneocuboid 
and talonavicular joints as primary treat- 
ment for comminuted compression type frac- 
tures of the os calcis or performed later for 
the disabling traumatic arthritis which fre- 


TABLE 


I 


SUMMARY OF CASES 


quently occurs as a result of damage to the 
articular cartilages is a very common procedure, 
having been popularized by Ryerson [1], and is 
often followed by a stable, pain-free foot. How- 
ever, the development of osteomyelitis after 
this operative approach is not infrequent, al- 
though there is a dearth of information written 


Type of 
Fracture 


‘Procedure 
Performed 


Subsequent 
Surgery Performed 


Organisms 


Cultured 


Antibiotics 
Given 


Remarks 


Closed com- 
minuted 


Subtalar fusion 1 
wk. after injury; 
triple arthrodesis 
1 yr. later 


Incision and drain- 
age, curettements, 
sequestrectomies, 
saucerizations (21 
operations) 


Aerobacter aer- 
ogenes 

Bacillus pyocyaneus 

Staphylococcus 
aureus hemolyticus 


Penicillin, aureo- 
mycin,® strepto- 
mycin, chloromy- 
cetin,® tetracycline 


Below knee ampu- 
tation 7 yr. after 
fracture 


Closed com- 
minuted bi- 
lateral 


Triple arthrodesis 
on right ankle 2 
mo. after injury 


Curettements, se- 
questrectomies (7 
operations) 


A. aerogenes 
B. proteus 
Escherichia coli 
Staph. aureus 


Penicillin, strepto- 
mycin, terramy- 
cin,® tetracycline 


Modified Syme am- 
putation 2 yr. 
later; fracture of 
left os calcis healed 
well 


Closed com- 
minuted 


Triple arthrodesis 
3 mo. after injury 


Curettement 


A. aerogenes 
B. proteus 


Penicillin, aureomy- 
cin 


Drainage and pain 
persist after 2 yr. 


Closed com- 
minuted 


Triple arthrodesis 
6 mo. after injury 


Curettements, se- 
questrectomy 


A. aerogenes 
Staph. aureus 
hemolyticus 


Penicillin, aureo- 
mycin, gantrisin® 


Intermittent drain- 
age 3 yr. after frac- 
ture; x-ray exami- 
nation showed 
progressive de- 
struction 


Open com- 
minuted 


Triple arthrodesis 
I yr. after injury 


Curettements, se- 
questrectomies (9 
operations) 


S. aureus hemolyti- 
cus 


E. coli 


Penicillin, aureo- 
mycin, streptomy- 
cin 


Below knee ampu- 
tation 9 yr. after 
injury 


Closed com- 
minuted 


Triple arthrodesis 
3 mo. after injury 


Curettement 


A. aerogenes 
B. proteus 


Penicillin, strepto- 
mycin 


Drainage from 
wound 6 mo. after 
operation; patient 
still under treat- 
ment 


Closed com- 
minuted 


Open reduction 
and screw fixation 


Incision and drain- 
age, removal of 
screw, partial ex- 
cision of os calcis, 
total excision of os 
calcis (11 opera- 
tions) 


B. proteus 
Staph. aureus 


Penicillin, aureo- 
mycin, streptomy- 
cin, tetracycline 


Below knee ampu- 
tation 3 yr. after 
injury 
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Fic. 1. Case 1. Roentgenogram taken just before ampu- 
tation. 


on this complication. Whether the latter is 
because of the reluctance of surgeons to publi- 
cize this tragedy or whether it is due to the 
failure of a discouraged patient to return for 
follow up is not apparent. 

Chronic osteomyelitis of the calcaneus is 
characterized by its slow but progressive de- 
velopment, the concomitant infection and in- 
flammation of surrounding soft tissues, the 
formation of sinus tracts, and a tenacious 
resistance to cure. Despite the numerous anti- 
biotics and many surgical schemata at our dis- 
posal, osteomyelitis of the os calcis remains a 
disabling, painful, long drawn out process, with 
amputation not infrequently the end result. 

Sedillot [2] in 1859 recommended curette- 
ment of all diseased bone in this affliction, while 
Vincent [3], as quoted by Gaenslen [4], advo- 
cated total ablation of the os calcis. Lewin [5] 
stated, “It is extremely rare to cure this condi- 
tion completely and rather than subject a 
patient to an almost interminable period of 
disability, it might be wiser to remove the 
os calcis completely or do a lower leg amputa- 
tion.” Our experience with this disease con- 
vinces us of the sagacity of this statement 
even in this, the antibiotic age. 

During the past ten years we have had twelve 
cases of chronic osteomyelitis of the os calcis 
at this institution, seven of which are sum- 
marized in Table 1. It will be noted that six of 
these followed triple arthrodesis and one fol- 
lowed open reduction of the fracture with screw 
fixation. The criteria used in selecting the cases 
for discussion are as follows: First, the patient 


Fic. 2. Case 2. Marked destruction of os calcis. Roent- 
genogram taken prior to amputation. 


had been in good health until the time of injury 
and had no intercurrent infection or disease 
such as tuberculosis, diabetes, vascular in- 
sufficiency, etc. Second, no unusual circum- 
stances occurred in treating the fracture, such 
as maceration or ulceration of the skin, over- 
tight casts or local skin infection. Finally, pa- 
tients with osteomyelitis of the os calcis who 
had concomitant injuries, paraplegia, or tabes 
dorsalis were not included. 

Several things worthy of note were found in 
this study and will be dealt with briefly. First, 
the fracture in all cases except Case 5 was of 
the closed or simple type; in this one exception 
primary soft tissue healing occurred without 
complications and arthrodesis was delayed 
until one year following the injury. 

The fracture in each case was severely com- 
minuted. Boehler [6] and Palmer [7] as well as 
Allan [8] have given excellent discussions of 
the mechanics involved in severely comminuted 
fractures of the os calcis. Such fractures must 
undoubtedly result in diminished or absent 
blood supply to one or more of the fragments 
and some degree of avascular necrosis probably 
occurs, albeit temporary, despite the usually 
excellent blood supply normally present to the 
os calcis. The surgical trauma, stripping of soft 
tissues and similar factors in the modus oper- 
andi of arthrodesis, further decrease the blood 
supply, and the presence of multiple raw sur- 
faces of ischemic bone presents a locus minoris 
resistentiae for infection. 

The bacteriology in these cases was not unu- 
sual. Hemolytic Staphylococcus aureus with a 
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contaminating or synergistic coliform organism 
were most often cultured. As might be ex- 
pected, these bacteria became insensitive to 
or changed sensitivity to various antibiotics 
used during therapy: 

Sensitivity-specific antibacterial drugs were 
invariably used in’tréatment, both locally and 
systemically. Other-than being useful in di- 
minishing recurrent acute soft tissue involve- 
ment during the’ course of the disease, the 
antibiotics alone were of no value in the cases 
reported in eradicating the disease process. 

During the course of the disease these pa- 
tients were subjected to many surgical proce- 
dures. Multiple débridements, curettements, 
saucerizations, partial and complete excision 
of involved parts, as well as various minor 
procedures were performed, and finally, as 
noted in four of the seven cases summarized, 
amputation. This emphasizes the fact that the 
disease is all too often beyond the area seen on 
an x-ray or visualized at the time of surgery, 
and lies lurking outside the confines of an inef- 
fectual surgical procedure. 

The limb in all cases had a twenty-four—-hour 
sterile preparation prior to operation. There 
was nothing unusual in the method of arthrode- 
sis: The usual sterile precautions had been 
observed in the operating room and all patients 
received antibiotics in the immediate postopera- 
tive period. There were no other patients op- 
erated upon at the same time for bone lesions 
in whom osteomyelitis developed. Each one 
was a “clean” case. 

Although the x-rays (Figs. 1 and 2) do not 
clearly demonstrate the degree of comminution 
of the fractures in these patients, the subse- 


quent moth-eaten appearance and sequestra- 
tion after the development of the osteomyelitis 
is clearly seen. 


SUMMARY 


1. Seven cases of chronic osteomyelitis of 
the os calcis following operative procedures for 
comminuted fractures of the os calcis are 
presented, along with criteria used in their 
selection. 

2. Factors in the pathogenesis of this dis- 
aster are suggested. 

3. The failure of antibiotics and ineffectual 
surgical schemata to eradicate the disease 
process permanently is noted. 

4. Amputation is not infrequently necessary 
to return the patient, often after years of suf- 
fering, much treatment and many operations, 
to a pain-free and useful life. 
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Fibrosarcoma of the Tongue 


J. GARVIN, M.D. AND Hatvey E. Marx, m.p., Philadelphia, Pennsylvania 


From the Surgical Service, Misericordia Hospital, Phila- 
delpbia, Pennsylvania. 


pang of the tongue are an exceptionally 
rare pathologic process; most of the re- 
ported cases are lymphosarcomas. According 
to the literature, considerably less than half 
of the sarcomas of the tongue reported are 
fibrosarcomas which usually develop following 
interstitial radiation for carcinoma of the 
tongue; this was particularly true in the era 
prior to the use of radical resections of the 
neck and oral cavity. Gricouroff [zo] states 
that it is difficult to evaluate the number of 
cases of fibrosarcoma of the tongue which have 
been definitely established, but further con- 
cludes that there probably have been twenty 
since 1867. He also lists a few of the common 
characteristics general to all published observa- 
tions. He states that fibrosarcoma presents a 
solid and firm tumor mass, round, variable in 
size and ranging from the size of a small nut 
to that of a walnut. He reports one exceptional 
case in which the tumor measured the size of 
an orange. In his paper he states that the 
tumor is more prevalent among males than 
females in a ratio of 3:1. He believes that age 
does not seem to be a factor. 

Hoffman, Martin and Marti [7] presented 
two cases of fibrosarcoma of the tongue ap- 
pearing secondary to a proved diagnosis of 
epithelioma of the tongue. These two cases 
were seen in a series of 137 cases of lesions of 
the tongue treated by radiation. Durden-Smith 
and Weavers [2] also suggest the possibility 
of a relationship between radiation and the 
development of fibrosarcoma of the tongue. 
Goldstein [4] recorded sixty-five cases of sar- 
coma of the tongue and described the symp- 
tomatology and pathology. 

The purpose of this paper is to present a 
case of primary fibrosarcoma of the tongue to 
add to the already scant literature of this 
exceptionally rare disease. . 
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CASE REPORT 


J. Q., a forty-seven year old white woman, was 
admitted to the Misericordia Hospital on January 
30, 1952, with a lipoma of the biceps muscle of the 
right arm and a lesion on the tongue. The latter 
was about 1 cm. in diameter, directly in the midline 
between the middle and posterior thirds. The cen- 
tral portion was somewhat ulcerated, the papillae 
of the tongue were completely denuded, and the 
edge of the lesion was elevated. On January 31 the 
lipoma of the biceps muscle was excised and a 
biopsy taken from the lesion on the tongue. As 
the biopsy was not diagnostic, on February 5 
excisional biopsy of this lesion was performed. 

Microscopically, sections of the tongue (Fig. 1) 
showed a covering of regular-appearing squamous 
epithelium which showed ulceration in the central 
portions. Beneath this there was a chronic in- 
flammatory cell reaction. Deeper into the tissue, 
perhaps several millimeters beneath the epithelial 
surface, there was a tumor consisting of spindle- 
shaped cells which invaded, infiltrated and de- 
stroyed the muscle tissue. These cells were quite 
uniform, however. Mitotic activity was moderate 
and occasional bizarre cells were seen. In addition, 
there were some inflammatory cells intermixed 
with the spindle cells. The tumor penetrated 
through the innermost portions of the excision. 
In other words, it was not believed that the tumor 
had been completely excised in depth. 

In view of the rarity of this condition and the 
very vague descriptions of therapy in the litera- 
ture, it was deemed advisable to send this patient 
with her slides to Dr. George Pack of the Memorial 
Hospital, New York, for an opinion. Dr. Pack 
agreed with the pathologic diagnosis of fibrosar- 
coma of the tongue and recommended that the 
entire central portion of the tongue be excised and 
the lateral borders coaptated. 

On March 3, 1952, the patient was readmitted 
to the Misericordia Hospital and the operative 
procedure suggested by Dr. Pack was performed 
on March 4. The pathologic description at this time 
was as follows: 

Clinical diagnosis, fibrosarcoma of the tongue. 
Gross description: received in moist gauze an 
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time she had no evidence of any recurrence of the 
lesion on the tongue. 


SUMMARY 


A case of fibrosarcoma of the tongue is 
reported. This patient underwent wide local 
excision of the lesion and is alive and well 
without extension or recurrence six years post- 
operatively. Fibrosarcoma is a most unusual 
type of tumor of the tongue and the occasional 
long-term survival offered by wide local excision 
is exemplified by this patient. 
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Fic. 1. Microscopic section of tumor of tongue. 
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Amyloidosis of Gastrointestinal Tract 
Simulating Gastric Carcinoma 


H. KLINGENBERG, 


From the Surgical Service, Veterans Administration 
Center Hospital, Dayton, Obio and the Department of 
Surgery, Obio State University, Columbus, Obio. 


An ENTION has been drawn in the literature 
to the fact that gastrointestinal involve- 
ment with deposits of amyloid occurs. The most 
frequent signs and symptoms have been gastro- 
intestinal hemorrhage (mucosal and submuco- 
sal ulceration), abdominal pain, and vomiting 
secondary to pyloric obstruction [1,4]. Com- 


plete pyloric obstruction has been described ° 


with filling defects seen on gastrointestinal 
series that strongly suggest a malignant lesion. 
Although frequently pathological specimens 
must be obtained for proper diagnosis, occa- 
sionally laboratory, clinical and x-ray findings 
[5] are sufficiently suggestive of amyloidosis 
that useless extensive surgical treatment can 
be avoided. (Fig. 1.) Very often, definitive 
therapy for pyloric tumor that later is found 
to be amyloid results in unpleasant complica- 
tions with high mortality. Although this disease 
is uncommon, a familiarity with its existence 
may help avoid hazardous surgery which is 
most likely to end in failure. 

There is little therapeutic value in the surgi- 
cal care of primary gastrointestinal amyloidosis. 
The prognosis is poor when involvement of 
gastrointestinal tract is severe enough to cause 
symptoms. Anastomosis of bowel containing 
amyloid is very likely to be unsuccessful, 
partly because of the poor nutrition associated 
with this pathological process. Nutrition de- 
teriorates as mucosal atrophy interferes with 
gastrointestinal absorption and muscular in- 
volvement with amyloid deposits prevent nor- 
mal peristalsis. A functional obstruction may 
be present and a pyloric tumor mass may 
cause organic obstruction by narrowing the 
lumen. Patients with this condition become 


markedly debilitated. Golden [2] described 
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death from general debility several weeks after 
gastric resection. There is high incidence of 
surgical complications. Shnider and Burka [3] 
report leakage of duodenal stump with peri- 
tonitis and death. It is very difficult to remove 
all lesions because of the extent of the disease 
process. There is no known satisfactory therapy 
for primary amyloidosis [4]. Patients respond 
poorly to medical management. If suspicion is 
aroused that the surgeon is dealing with 
amyloidosis, then diagnostic biopsy is of most 
benefit. Knowledge of the disease may prevent 
needless surgery in an effort to establish diagno- 


Fic. 1. Atonicity of stomach and loss of mucosal pat- 
tern of small bowel is typical of amyloidosis. 
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Fic. 2. Smooth tumor on lesser curvature of stomach at 
level of pylorus producing incomplete obstruction. 


sis and treat adequately a lesion that appears 
to be a malignancy. 


CASE REPORT 


T. H., a sixty-three year old white man, was ad- 
mitted on September 30, 1955, with pain in both 
arms, hands and wrists, and left hip, and stomach 
trouble ‘déscribed subjectively as “gas,” present 
for about®one and a-half years. Swelling of hands 
and fingers had been marked for ten days prior to 
admission. On: physical examination the presence 
of numerous small miliary, firm, subcutaneous 
nodules scattered all over the body were noted. 
The patient appeared emaciated and was very. 
weak. Six days after admission nausea and vomiting 


Fic. 4. Marked thickening at pylorus (tumor mass) by 
amyloid narrowing the entrance into duodenum. 


Fic. 3. Small bowel showing diffuse thickening and 


the glistening, granular serosa with longitudinal 
striations. 


developed. No abdominal masses were felt; there 
was no lymphadenopathy. Roentgenograms showed 
incomplete obstruction at the pylorus by a smooth, 
round tumor on the lesser curvature of the stomach. 
(Fig. 2.) A malignancy could not be ruled out. 
Hemogram was normal. No free acid was found in 
gastric contents; total protein was 4.5 gm. with 
3.0 gm. of albumin and 1.5 gm. of globulin. An 
attempt at gastric evacuation with a Levin tube 
and subsequent oral feedings were not successful. 
Two pints of blood were given to correct the blood 
volume deficit for a weight loss of 10 pounds in the 
hospital. Following the correction of electrolyte 
imbalance and the use of intravenous albumin, 
laparotomy was completed on November 1, 1955. 
Marked thickening of the entire gastrointestinal 
tract by a leathery disease process (Fig. 3) involved 
the muscle layers primarily and produced longi- 


Fic. 5. Marked atrophy of mucosa of stomach. 
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tudinal serosal striations. The pyloric lumen was 
markedly narrowed by this diffuse process. (Fig. 4.) 
The mucosa was atrophic (Fig. 5); serosa was 
glistening and granular. (Fig. 3.) Frozen section 
was reported as showing chronic inflammation. 
Because of the incomplete obstruction, hemigas- 
trectomy was completed with gastroduodenostomy. 
The patient withstood the surgical procedure well; 
permanent microscopic sections of the stomach 
were reported to show primary amyloidosis of the 
stomach and duodenum, with marked thickening 
of the pylorus. On the third postoperative day, 
confusion and further progression of the weakness 
and debility developed in the patient. He died on 
November 6, 1955; autopsy indicated moderate 
pulmonary edema, several small pulmonary emboli, 
bronchopneumonia and primary amyloidosis of the 
entire gastrointestinal tract, bladder, skin, right 
knee joint, heart and blood vessels. The gastro- 
intestinal anastomosis was intact. 


COMMENTS 


This case fits the criteria described by 


Lubarsch as constituting primary amyloidosis 
[1]. Biopsy of the skin which was not per- 
formed most likely would have been diagnostic 
and might have served to contraindicate sur- 
gery since x-ray films of the stomach and small 
bowel were highly suggestive of this disease. 


Occasionally, surgery must be attempted, for 
example, to stop severe bleeding. Knowledge of 
amyloid in bowel may suggest a less extensive 
procedure than otherwise is indicated. 


SUMMARY 


A case of primary amyloidosis involving the 
entire gastrointestinal tract is presented, show- 
ing typical roentgenographic, clinical and 
pathological findings and simulating obstruc- 
tion at pylorus by malignancy. 

Surgery is beneficial only (1) as a diagnostic 
measure and (2) as an emergency measure to 
control bleeding, relieve obstruction, etc. 

Radical surgery is frequently unsuccessful. 
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-Mucocele of the Appendix Presenting As a 
Recurring Abscess in the Right Groin 


G. W. IrRMSCHER, M.D. AND S. W. OBENOUR, JR., M.D., Cleveland, Ohio 


From the Department of Surgery, Crile Veterans Ad- 
ministration Hospital, Cleveland, Obio. 
of the appendix was described by 
Rokitansky in 1867 and by Virchow in 
1863. Studies have shown an incidence of 
0.2 per cent among 13,158 autopsies [1] and 
0.1 to 0.25 per cent among appendectomies 
[2-4]. 

The disease is a cystic dilatation of the ap- 
pendix, the lumen being filled with gelatinous 
or mucoid material. Obstruction of the appen- 
diceal lumen and sterility of its contents have 
been demonstrated experimentally to be neces- 
sary to the development of a mucocele [5-7]. 
Occasionally there is no organic obstruction 
demonstrable and this situation is difficult to 
explain. When found, the obstruction is usually 
the result of chronic inflammation and cicatri- 
cial contraction of some proximal portion of 
the appendiceal lumen. It is presumed that 
continued secretion of mucus by the mucosa 
results in secondary dilatation. Carcinoid of 
the appendix, carcinoma of the cecum, endo- 
metriosis and appendiceal polyp are uncommon 
obstructive mechanisms associated with muco- 
celes [8]. A mucocele may develop in, or be 
associated with, diverticula of the appendix. 

There is no pathognomonic clinical picture 
of mucocele. Most patients complain of vague, 
lower abdominal pain and some have a palpable 
mass in the right lower quadrant or pelvis 
which must be differentiated from other tu- 
mors of the appendix, cecum, bowel, ovary, 
tubes, uterus or kidney. Most frequently it is 
an unexpected or incidental finding at laparot- 
omy or on x-ray examination. X-ray findings 
include a cecal-filling defect and soft tissue 
masses in the right lower quadrant with or 
without calcification. 

Complications include intussusception, vol- 
vulus, intestinal obstruction, occurrence in a 
hernial sac, autoamputation, secondary acute 
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inflammation, rupture and development of 
pseudomyxoma peritonaei [9]. 

Treatment is appendectomy and prognosis 
is good except for the occasional development 
of pseudomyxoma peritonaeli. 

A report of a patient is presented herein in 
whom a mucocele of the appendix presented as 
a recurring abscess in the right groin. So far as 
we have been able to discover this phenomenon 
has not been described previously. 


CASE REPORT 


H. R., a forty-six year old white man, began to 
have brief episodes of slight swelling and tenderness 
in the right groin in 1953 which increased both in 
frequency and severity until August, 1954, when 
he was admitted to another hospital with a four- 
to six-day history of acute pain and swelling in the 
right groin. This was drained surgically of about 
500 cc. of purulent material. The wound was al- 
lowed to heal secondarily. The patient denied any 
gastrointestinal or urinary tract symptoms asso- 
ciated with the illness. Subsequently the abscess 
recurred and drained spontaneously on three or 
four occasions during the next two years. 

In June, 1956, the patient was admitted to the 
Crile Veterans Administration Hospital, Cleveland, 
Ohio, with a small abscess beneath the scar in the 
right groin. Fifteen cubic centimeters of purulent 
material were aspirated. This material grew Aero- 
bacter aerogenes. A culture for fungi was negative 
as was the smear for acid-fast bacilli. Skin tests 
for lymphogranuloma, coccidiodin and _ histoplas- 
min were negative. First strength P. P. D. was 
negative; second strength was positive. The patient 
was treated with local heat, erythromycin and 
streptomycin with prompt improvement. At no 
time was there evidence of peritoneal irritation. 

In March, 1957, the patient was again admitted 
with a painful mass in the right groin of two weeks’ 
duration. He was afebrile. Incision and drainage 
of the abscess produced 30 cc. of purulent material 
which again grew A. aerogenes. Fungus culture 
was negative. An attempt to demonstrate a sinus 
tract with lipiodol was unsuccessful. 
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Mucocele of Appendix 


In July, 1957, the patient was again admitted 
with a painful swelling in the right groin of one 
week’s duration. There was a 10 cm. scar in the 
right groin overlying the inguinal canal and ex- 
tending laterally beyond the site of the internal 
ring. Beneath this, scar fluctuation was demon- 
strated. There was no abdominal or pelvic mass 
and no tenderness. Past history was significant in 
that a prepyloric gastric ulcer had been diagnosed 
in July, 1956. This healed on medical therapy leav- 
ing a prepyloric deformity. At the time of admission 
the patient had occasional symptoms of burning 
epigastric pain relieved by antacids. Incision and 
drainage of the fluctuant mass in the right groin 
produced a gelatinous and purulent material which, 
on paraffin section, revealed mucin, fibrous con- 
nective tissue, neutrophils and two small clumps 
of poorly preserved hyperchromatic cells. The 
pathologist suggested: (1) implantation of adeno- 
carcinoma, (2) fistula from large bowel, or (3) 
pseudomyxoma peritonaei. Culture of the material 
grew Bacillus coli. Hemoglobin, white blood cells, 
blood serology, urinalysis, blood urea nitrogen and 
fasting blood sugar were within normal limits. A 
gastrointestinal series revealed a prepyloric de- 
formity without evidence of ulcer. Two barium 
enemas were normal although it was noted that 
the appendix was never visualized nor was a 
fistula demonstrated. Intravenous pyelograms, 
small intestinal series and x-rays of the spine and 
chest were all within normal limits. On conserva- 
tive therapy the wound healed. 

On September 20, 1957, exploratory laparotomy 
was performed. Palpation of the stomach and duo- 
denum revealed a small area of scarring within the 
first portion of the duodenum. In the right lower 
quadrant there was a 5 cm. appendix which proxi- 
mally had a diameter of 2 cm. and distally became 
bulbous with a 2.5 cm. diameter. The tip was buried 
beneath the parietal peritoneum, just lateral to the 
internal inguinal ring. There was some local fibrosis 
but no acute inflammation. The proximal portion 
of the appendix was free and on a mesoappendix 
of average width. The tip of the appendix was 
dissected from the abdominal wall and literally 
peeled from the undersurface of the dermis in the 
region of the previous groin wound. Appendectomy 
was performed. 

Pathologic examination of the surgical specimen 
revealed a smooth, bulbous, firm appendix with a 
1 to 3 mm. lumen from which multiple minute 
diverticula originated, some extending almost to 
the serosal surface. Distally there was an irregular 
1 to 2 cm. thin-walled, mucous-filled cavity. 
Microscopic examination revealed the serosa to 
be intact except at the tip. The mucosa was inter- 
rupted at intervals by mucosa-lined diverticula. 
The submucosal Iayer was markedly thickened, 
devoid of lymphoid tissue and composed of loose 
fibroareolar tissue. The mucosa of the lumen and 
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diverticula did not appear unusual. Distally the 
irregular cavity was outlined with a thin layer of 
acute and chronic inflammatory tissue. Appendiceal 
mucosa was not present, although mucosa-lined 
diverticula communicated with it. The lumen con- 
tained eosinophilic material. 

The diagnosis was mucocele of the tip of the 
appendix; multiple diverticula of the appendix. 

The patient had an essentially uneventful post- 
operative recovery and six months later had had 
no known recurrence of symptoms or abscess 
formation. 


COMMENTS 


This patient’s symptoms were referable only 
to the anterior abdominal wall in the form of 
recurrent abscesses in the right groin over a 
three-year period. On one occasion mucin was 
identified in the exudate, but no abscess ever 
discharged gas or intestinal contents. Injection 
of the abscess and repeated barium enemas 
failed to show a communication with the 
cecum. In view of these facts exploratory 
laparotomy was performed with a preoperative 
diagnosis of mucocele of the appendix. Opera- 
tive findings did not suggest a previous ap- 
pendiceal abscess and it was believed that the 
mucocele was the primary disease. 


SUMMARY 


A case is reported of a patient with a muco- 
cele of the appendix which presented as a recur- 
ring abscess in the right groin. 
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Perforation of the Cecum Complicating 
Adynamic I[leus 


W. G. Eckman, M.D., FRANK WENZKE, M.D. AND WILLIAM ABRAMSON, M.D., Dayton, Ohio 


From the Surgical Service of Saint Elizabeth Hospital, 
Dayton, Obio. 


ERFORATION of the cecum is a serious com- 

plication, usually of distal obstruction of the 
large bowel. The mortality rate reported by 
Wangensteen [6] is approximately 35 per cent. 
Perforation of the cecum in instances of para- 
lytic (adynamic) ileus is uncommon. A review 
of the recent literature has failed to disclose a 
reported case and for that reason the following 
case history is presented. 


CASE REPORT 


L. G., a seventy-five year old white woman, was 
admitted to Saint Elizabeth Hospital on August 2, 
1957. A history was obtained chiefly from the pa- 
tient’s family. The woman had fallen approxi- 
mately twenty-four hours prior to admission to 
the hospital. She was addicted to alcohol and had 
been on a recent drinking bout. The patient had 
been discovered lying on the floor of her apartment 
at the side of her bed. On admission she complained 
of pain in the left shoulder and in the left side of 
the chest. As far as could be determined, the 
patient’s past health had been good. On examina- 
tion she was generally uncooperative, slightly 
disoriented but conscious. There was no evidence 
of any obvious injury to the head. The pupils were 
regular and reacted to light and accommodation. 
There was no bleeding from the nose or the ears. 
The tongue was coated but protruded in the mid- 
line. The patient was edentulous. The neck was 
supple and the trachea was not deviated. The 
patient had ecchymoses about the left shoulder 
and back. There was an obvious dislocation of the 
left shoulder and several fractured ribs on the left. 
The chest was clear. The heart was not enlarged. 
Rhythm was regular; rate was 84. Neurologic ex- 
amination was essentially within normal limits. 
The patient moved all extremities. X-ray films 
taken on admission showed an anterior inferior 
subcoracoid dislocation of the left shoulder. There 
was a fracture of the body of the left scapula. There 
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were multiple rib fractures (ribs 3, 4 and 5) on the 
left side with no displacement. The lung fields 
were clear. 

Hemograms showed hemoglobin, 12 gm. per 
cent; hemotocrit, 38 volume per cent; white blood 
cells, 10,200 per cu. mm.; polymorphonuclear 
leukocytes, 91 per cent; segmented neutrophils, 
76 per cent; band neutrophils, 15 per cent; lympho- 
cytes, 7 per cent; eosinophils, 1 per cent; and 
monocytes, 1 per cent. Urinalysis disclosed specific 
gravity, 1.015; pH, 5.5; albumin negative; sugar, 
negative; white blood cells, 4 to 5; and blood urea 
nitrogen, 8. 

Shortly after admission the dislocated shoulder 
was satisfactorily reduced. The patient remained 
confused and belligerent most of the time. She 
refused to eat and a gradual abdominal distention 
developed during the next four days. The abdomen 
remained soft and essentially non-tender. On 
August 6, 1957, a Levin tube was inserted for de- 
compression. X-ray films showed dilation of both 
small and large bowel, compatible with paralytic 
ileus. The cecum measured 9 cm. in greatest trans- 
verse diameter. (Fig. 1.) The patient’s response to 
suction was fairly good; her abdomen during the 
next two or three days became less distended clini- 
cally, remained non-tender and was still silent. The 
white blood count remained in the neighborhood of 
10,000 per cu. mm. (polymorphonuclear leukocytes, 
75 per cent; band neutrophils, 11 per cent). On the 
morning of August 9, 1957, the patient suffered a 
catastrophic episode. She suddenly became very 
short of breath and complained of abdominal pain. 
Her pulse rose to 110 from a normal of 84; blood 
pressure fell to 90/70 mm. Hg. Respirations were 
shallow, labored and the patient was cyanotic. 
She appeared moribund. The patient was given 
oxygen and intravenous fluids. A film taken with a 
portable x-ray machine was obtained which showed 
an accumulation of free air beneath the diaphragm. 
(Fig. 2.) The Levin tube, which had been removed 
for a few minutes during this acute episode, was 
reinserted and 350 cc. gastric content was obtained. 
A diagnosis of perforated intra-abdominal viscus 
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Fic. 1. Flat film of abdomen taken on fourth hospital 
day. The greatest cecal diameter was 9 cm. The roent- 
genologic diagnosis was paralytic ileus. 


was made and this was considered etiologically most 
likely to be a duodenal ulcer, based upon the 
history of alcoholism. It was considered that this 
patient was too ill for operative intervention and 
Levin tube suction was selected as a primary treat- 
ment. The patient was treated actively during the 
next several days with large doses of penicillin, 
streptomycin, chloromycetin,® intravenous fluids, 
blood, ACTH and cortisone. She showed some 
transient improvement for the first forty-eight 
hours but her condition after that deteriorated. 
She became more dyspneic, the blood pressure be- 
came unobtainable and the patient died on August 
15, 1957, apparently from an overwhelming 
toxemia. 

According to the pathology report, the body was 
that of an elderly white woman showing several 
areas of abrasions of the skin over the thoracic cage 
in the regions of the left scapula and posterior axil- 
lary lines. There was an ecchymotic area over the 
left trochanter. The thoracic cage was symmetrical. 
There was no free pleural fluid. The lungs showed 
mild gravitational congestion and minimal atelec- 
tasis. The heart was not remarkable. 

The peritoneal cavity contained a considerable 
quantity of foul smelling fecal stained fluid, most 
of which was present in the pelvis. The serous sur- 
faces of the intestine were covered by a fibrinous 
exudate indicating a generalized peritonitis. The 
ileum was moderately dilated; the cecum was 


Fic. 2. Film taken with portable x-ray machine on day 
of perforation showing typical free air pattern beneath 
diaphragm. 


paper thin and showed a rent on its anterior surface 
that measured 3 cm. in length. There was no evi- 
dence of any distal obstruction of the large intes- 
tine. The liver, pancreas, spleen and kidneys were 
normal. Microscopic section of the cecum showed 
hemorrhagic congestion with necrosis of the wall 
in the region of perforation with a marked reaction 
serositis. There was no specific granuloma nor 
tumor formation. 


COMMENTS 


There would appear to be several critical 
points for study in review of this case. Clini- 
cally, because of the history of alcoholism, the 
absence of any recent food intake and the 
statistical incidence, we considered the diagno- 
sis of perforated peptic ulcer most likely. Tube 
decompression was instituted as has been 
recommended by Seeley and Campbell [5], and 
others. We prefer operative intervention for 
perforated ulcer. The use of the tube in this 
case was predicated on the poor condition of 
the patient. Obviously this was of no benefit 
in decompression of the cecum; in fact, the 
perforation occurred while the Levin tube was 
draining satisfactorily. Needle paracentesis of 
the peritoneal cavity was not carried out. This 
should have been performed and perhaps would 
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have helped us to arrive at the proper diagnosis, 
by demonstrating the character of the fluid and 
the absence of hydrochloric acid. 

The approximate intramural pressure neces- 
sary for perforations of the cecum has been 
estimated by Wangensteen [6] to be approxi- 
mately 26 cm. of water. While this measure- 
ment has been made only in patients suffering 


from distal organic obstruction, Wangensteen 


mentions that in paralytic ileus one might 
expect high cecal pressure. Certainly, the 
cecum, being thin walled with a blind pouch, 
is the most likely point of rupture in the intes- 
tinal tract. The presence of an incompetent 
ileocecal valve in this patient offered no pro- 
tection from perforation in contradiction of the 
expressed opinion of some writers [1,3]. 

Estimation of cecal size has been emphasized 
recently by Lowman and Davis [2,4], as indica- 
tive of possible or incipient cecal perforation. 
These authors believe that a cecum of 9 cm. or 
over in greatest transverse diameter, is indica- 
tive of impending perforation. In their case 
series, performance of elective cecostomy 
lowered an anticipated 70 per cent mortality 
of spontaneous perforation to one of 17 per cent 
when the elective procedure was performed. 
No case of perforation due to paralytic ileus is 
recorded in their reports. 

Management of cecal perforation is best 
performed by emergency laparotomy and 
cecostomy. Had we been more certain of the 
location of the perforation we might have been 
more inclined to assume an excessive operative 
mortality in this case since decompression from 
the stomach obviously was of no value in this 


condition. What is perhaps more important and 
worthy of emphasis, is elective cecostomy in 
patients with paralytic ileus in whom the cecal 
measurement on x-ray films approaches 9 cm. 
in transverse diameter. The addition of rectal 
siphonage to methods of treatment or prophy- 
Jaxis would seem to offer little because this 
method has been shown not to decrease intra- 
luminal pressure within the colon to a sig- 
nificant degree. 


SUMMARY 


A case of spontaneous perforation of the 
cecum, secondary to a paralytic ileus, is re- 
ported. This is a rare condition. The importance 
of needle aspiration of the peritoneal cavity and 
the use of prophylactic cecostomy in certain 
patients with paralytic ileus is emphasized. 
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Duplication of the Stomach 


Masor RicHarp E. GREEN, M.c., Fort Knox, Kentucky 


tract duplications are infre- 
quently encountered in the usual general 
surgical practice. Although the true incidence 
of such anomalies is difficult to ascertain, it is 
probably safe to say that this is an unusual and 
rather rare lesion. Its rarity is evidenced by 
the report of only twenty-five cases in a twenty- 
one-year period from the surgical service of a 
children’s hospital [8]. In a recent survey of the 
English medical literature, only twenty-eight 
instances of gastric duplications were en- 
countered [4]. Of these, sixteen cases occurred 
in the pediatric age group. It would therefore 
seem appropriate to record the clinical history 
of a child with this anomaly. 


CASE REPORT 


A two year old white female infant was admitted 
to the hospital on November 26, 1957, for evalua- 
tion of periodic abdominal pain. The history, as 
obtained from the mother, indicated the child was 


a result of a full term, uncomplicated pregnancy. 
Her growth and development were considered nor- 
mal for her age, with the possible exception that she 
was considered a “feeding problem.” 
Approximately one year before admission the 
child began having periodic episodes of severe ab- 
dominal pain, during which she would scream 
loudly, clutch her abdomen, flex her thighs on the 
abdomen and roll from side to side. Such episodes 
were sudden in onset, usually occurred one to two 
hours after the evening meal, were of ten to thirty 
minutes’ duration and occurred on an average of 
once every two weeks. Emesis occurred with several 
such episodes. Coincident with the onset of the 
child’s distress, the parents would note the presence 
of a seemingly tender, left upper abdominal mass, 
the size of a lemon. After a variable period of time 
the mass would disappear spontaneously and the 
child would become comfortable and entirely 
asymptomatic until the next such occurrence. 
During the six to eight months before admission 
the child was examined on several occasions by 
various physicians. All of these examinations 
yielded negative results, and on no occasion was 


Fic. 1. A section through entire wall of specimen, demonstrating mucosa and 


muscularis. 
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Fic. 2. Mucosa and muscularis of specimen. 


an abdominal mass palpated, even though specific 
attention was directed at such. 

The past personal and family histories were 
non-contributory. 

General examination at the time of admission 
was essentially normal. It was noted that the child 
was quite irritable, fretful and ate poorly. Evalua- 
tion by several examiners failed to reveal the pres- 
ence of an abdominal mass. Results of several 
complete physical examinations during the first 
few hospital days were normal. 

Chest x-ray, urinalysis and routine blood studies 
revealed no abnormalities. 

The initial hospital period was uneventful. On 
November 30, 1957, the child began to scream 
loudly and hold her abdomen. Examination at that 
time revealed an obvious, well defined, left upper 
abdominal mass, approximately 4 by 6 cm. in size. 
It was tense, smooth, rounded, tender and slightly 
mobile. It had not been apparent during examina- 
tion several hours earlier. 

On December 2, 1957, operation was performed 
with the child under general anesthesia. The ab- 
domen was entered through a high left paramedian 
incision. A large (7.5 by 4 by 3 cm.), tense, sub- 
acutely inflamed, thick-walled, gray-white, spheri- 
cal, cystic structure was encountered low on the 


Green 


free border of the greater gastric curvature. At- 
tachments to the stomach were thin, fibrous and 
easily dissected without endangering the gastric 
wall. Chronic inflammatory reaction caused one 
end of the structure to be densely attached to the 
area about the tail of the pancreas. The gastrocolic 
ligament was intimately attached to the mass by 
dense, adherent adhesions. The bulk of the cyst 
was insinuated between the leaves of the transverse 
mesocolon at this level. Removal of the mass left a 
small defect in the anterior leaf of the mesocolon 
but did not compromise the vascularity of this 
structure. Removal was accomplished completely 
without undue difficulty. This mass had no inti- 
mate gastric attachments; it did not communicate 
or share a common wall with any other viscus. 

The patient’s postoperative course was unevent- 
ful and she was discharged from the hospital on 
December 12, 1957. Since discharge she has done 
well, has had no further abdominal distress, is eat- 
ing fairly well and gaining weight. 

Evaluation of the surgical specimen revealed that 
it was tensely filled with thin, reddish brown fluid. 
The wall averaged 0.4 cm. in thickness and the 
inner coat consisted of wrinkled, slightly flattened 
mucosa. On microscopic examination this appeared 
as well defined gastric mucosa throughout. There 
was a distinct and rather prominent hypertrophy 
of the muscularis mucosa and, except for this, 
microscopic study revealed essentially normal 
stomach wall throughout. (Figs. 1 and 2.) 


COMMENTS 


As noted previously, duplications of the 
stomach are not often recorded in the literature. 
Presumably they are congenital in nature and 
have the common anatomic characteristics of a 
wall containing all the normal layers of the 
stomach except in the area where they are at- 
tached to the stomach proper. In this region 
there is no serosa, and the muscularis is com- 
mon to the cyst and the stomach itself [1,5,6]. 
In isolated instances cysts have lost their con- 
nection with the wall of the intestine and may 
occupy a position between layers of the mesen- 
tery somewhat removed from the parent intes- 
tine [3,6,8]. However, this is rare, and a common 
muscularis between the duplication and the 
parent intestine is the rule; in such a case no 
cleavage plan can be established. In addition, 
the blood supply to the normal alimentary 
tract and to the duplication is usually the 
same [7]. 

Various theories of origin of the anomaly 
have been proposed, but as yet no conclusion 
concerning the exact origin of intestinal dupli- 
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cations is entirely acceptable. Perhaps one of 
the most interesting and feasible theories is 
that of Bremer [4,5]. This theory recognized 
that in the six week old embryo, the intestinal 
lumen is occluded by rapid proliferation of 
epithelium. Thereafter, vacuoles develop, and 
in the usual trend of events the vacuoles 
coalesce to form a lumen again. It is postulated 
that one or more of these vacuoles separate 
from the lumen of the main channel and may 
lead to duplication [4,5,7]. 

Symptoms are variable, may become mani- 
fest at practically any age and are centered 
around obstructive phenomena of colicky pain 
and emesis. Palpation of a mass is common and 
this usually leads to investigations, operation 
and establishment of a diagnosis. Preoperative 
roentgenologic studies may be of definite value 
in differentiating an intraluminal from an 
extraluminal obstructing lesion and thus pre- 
sent a clue to diagnosis. 

Treatment is surgical. Presumptive diagnosis 
may often be made preoperatively, but the true 
diagnosis can only be established at surgery. 
Because the parent intestine and the duplica- 
tion usually share a common muscular wall 
and vascular supply, resection of the involved 
segment is ordinarily the wisest treatment, with 
immediate reestablishment of the intestinal 
continuity [2]. In gastric duplications the main 
objective is to remove as much of the duplica- 
tion as is feasible without destroying the 
physiological and functional mechanism of the 
stomach. For gastric duplications, local exci- 
sions, lateral resections, total resections, mar- 
supializations and enterocystostomies have 
been described in the literature ite 354,557]. 

Whenever possible, total excision should 
undertaken, if this can be done with safety and 


the maintenance of an adequate amount of 
stomach. If gastric function would be jeopard- 
ized by radical resection, a compromise proce- 
dure should be performed [4]. 


SUMMARY 


Duplications of the alimentary tract are in- 
frequently seen in the usual surgical practice. 
Most such anomalies are noted in the ileum. 
Gastric duplications are most infrequent, only 
an approximate twenty-eight having been 
reported in the English literature. The clinical 
history of a two year old white female infant 
with such an anomaly is presented. Complete 
resection of the duplication was possible and 
the child has had no further difficulties. The 
possible origin of duplications and the various 
methods of management are discussed briefly. 
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Congenital Absence of the Gallbladder 


JEROME J. WEINER, M.D., New York, New York 


absence of the gallbladder un- 
associated with other anomalies of the 
biliary tract is extremely rare. Embryologically, 
the biliary tract and liver arise from a ventral 
outgrowth of the entoderm. The cranial portion 
gives rise to the liver and bile ducts, while the 
caudal portion gives rise to the gallbladder and 
the cystic duct. Up to the seventh week the 
cranial portion of the hepatic diverticulum and 
bile passages remains solid and then it develops 
a lumen. If the caudal portion fails to develop, 
the gallbladder and cystic duct will be absent. 

Flannery and Caster [1] classified the ab- 
normalities of the gallbladder and reported on 
101 cases of congenital absence of the gall- 
bladder up to 1956. 

Rodda and McBurney [2] found and reviewed 
104 cases of congenital absence of the gall- 
bladder not associated with any defect of the 
extrahepatic biliary tree. 


Fic. 1. Delayed cholangiogram. (a), Right hepatic duct. 
(b), Left hepatic duct. (c), Common duct. (d), Duodenum 
filled with dye. (e), Patent sphincter of Oddi. (f), Dye 
at the duodenal jejunal junction. 
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The case presented herein falls into the 
category of congenital absence of the gall- 
bladder with no other anomalies noted in the 
biliary tract. 


CASE REPORT 


S. H., a sixty-four year old white woman, was 
first seen by me on July 9, 1957. Her chief com- 
plaint was repeated attacks of indigestion for many 
years following childbirth. These attacks were 
accompanied by pain in the right hypochondrium 
and the mid-epigastrium. The pain did not radiate; 
sometimes it was intermittent and cramplike in 
nature, and at other times it was constant. The 
attacks had become more frequent and more severe 
within the previous five weeks. She was nauseated 
but did not vomit, felt bloated and eructated a 
great deal of gas. Injections of morphine sulfate 
were necessary to relieve the pain. She had ab- 
stained from eating greasy and fried foods since 
her primary attack many years ago. The patient 
had had two gallbladder series taken within the 
past six months, and on each occasion the report 
indicated evidence of a non-functioning gallbladder. 
Both cholecystograms were taken following the 
oral administration of the dye. 

On physical examination the patient did not 
appear to be acutely ill.. The sclera were clear. 
Blood pressure was 130/80 mm. Hg. Temperature 
and pulse were normal as were the results of 
the laboratory procedures and blood amylase 
determinations. 

Abdominal examination disclosed some soft dis- 
tention with evidence of an umbilical hernia which 
was reducible. Tenderness in the epigastrium and 
in the right hypochondriac region was noted. The 
liver was palpable one fingerbreadth below the 
costal arch, and there was a positive percussion 
sign on the right side. Tenderness above and to the 
left of the umbilicus was noted. Femoral and in- 
guinal regions were negative for hernias. 

The provisional diagnosis was chronic chole- 
cystitis and cholelithiasis, and chronic pancreatitis. 

The postoperative diagnosis was congenital ab- 
sence of the gallbladder. The patient was admitted 
to the hospital on July 10, 1957, and was operated 
upon July 11. 
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Congenital Absence of Gallbladder 


The abdomen was entered through a right sub- 
costal incision and the stomach and colon were 
walled off with hot pads. Some thin adhesions of 
the gastrohepatic omentum to the liver bed were 
noted and they were separated with a sponge stick. 
In the gallbladder fossa no evidence of a cystic duct 
was found. There was no bulging or fibrous band 
in the fossa, and the common duct was not dilated. 
The common duct was traced up to the porta 
hepatis and no cystic nubbing or remnant of gall- 
bladder was detected. The common duct was 
opened and the ducts probed. There were no 
calculi present in either the right or left hepatic or 
common ducts, and a T tube was inserted for 
further studies of the biliary tree. The pancreas 
was not enlarged or thickened. The abdomen was 
closed in layers. A Penrose drain was placed to 
Hartmann’s pouch, and it and the T tube were 
brought out through the outer angle of the incision. 

A delayed cholangiogram was taken by injecting 
diodrast® through the T tube six days after the 
operation. It revealed normal filling of the biliary 
tree and of the common duct. There was also nor- 
mal passage of the contrast medium into the 
duodenum. (Fig. 1.) There was no evidence of any 
intra- or extrahepatic gallbladder. 

The patient was discharged from the hospital on 
July 26, 1957, fifteen days following the operation, 
at which time the T tube was still present in the 
common duct. After clamping off the T tube at 
intervals without any complaints from the patient, 
it was removed one month after surgery. The 
sinus closed within forty-eight hours, and a 
check-up on December 2, 1957, some four months 
following the removal of the T tube, showed that 
the patient was free from any acute biliary attacks. 
The patient has been taking bellergal, one tablet 
three times daily after meals, and has been on a 
high protein, high carbohydrate, low fat diet. 


COMMENTS 


Congenital absence of the gallbladder un- 
associated with other anomalies of the biliary 
tract is extremely rare, and the diagnosis has 
never been made preoperatively. The absence 
of a gallbladder shadow on roentgenological 
examination may be misinterpreted as repre- 
senting a pathologic non-functioning gall- 
bladder. This diagnosis was considered in the 
case presented herein. After having scanned 
the literature, I noted that Kobacker [3] was 
the only author who attempted to advance 
some criteria that would aid in arriving at a 
diagnosis of congenital absence of the gall- 


bladder preoperatively. His contention was 
that it was an hereditary anomaly. Dixon and 
Lichtman [4], in their review of cases of con- 
genital absence of the gallbladder, recom- 
mended opening the common duct, inserting a 
T tube and continuing the drainage for a few 
months. This gave the best result in most of 
their cases. In the case presented herein the 
T tube was inserted and removed at the end 
of one month. I used two criteria for ascertain- 
ing the period of time for the removal of the 
T tube: (1) clamping off of the T tube for 
intervals of a few days without any discomfort 
or pain to the patient; (2) The bile at the time 
of removal of the T tube was clear and golden 
yellow, and the centrifuged specimen of the 
bile did not contain any organisms, leukocytes 
or crystals. 


SUMMARY 


1. Another case of congenital absence of the 
gallbladder is presented in which the preopera- 
tive diagnosis of chronic cholecystitis, chole- 
lithiasis and chronic pancreatitis was con- 
sidered. Two cholecystograms demonstrated 
evidence of a non-functioning gallbladder. 

2. Delayed cholangiogram showed evidence 
of an absence either of an intrahepatic or 
ectopic gallbladder. 


3. The criteria required before removing a 
T tube from the common duct are presented. 
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SPECIAL DEPARTMENTS. 


The Diagnostic Corner 


and radiological teaching exercise concerning an 

interesting acute surgical condition within the abdomen. From 
the Department of Radiology, The Ohio State University, Colum- 
bus, Ohio. 


SipNey W. NELSson, M.D., Columbus, Ohio 


X-ray films of the abdomen (discussed in the text). 
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The Diagnostic Corner 


-— patient was an eighty-three year old 
woman admitted to the Columbus State 
Hospital on December 14, 1954, with a diagno- 
sis of chronic brain syndrome. After two years 
of domiciliary care, on December 2, 1956, the 
patient vomited some greenish yellow fluid 
and complained of epigastric pain. There was 
tenderness to palpation in the left upper and 
lower quadrants of the abdomen and it was 
believed that the patient might have enteritis 
or pancreatitis. Gastric suction was started on 
December 3, 1956. The abdomen was somewhat 
distended and tender to palpation. Upright 
films of the abdomen showed air-fluid levels in 
the left upper and mid-abdomen. It was be- 
lieved the patient had a partial obstruction of 


the small bowel in the distal jejunum or proxi- 
mal ileum. The patient improved on gastric 
suction, and on December 5th abdominal x-ray 
films were again taken. The upright film again 
showed air-fluid levels in the middle and left 
upper quadrant of the abdomen, indicating a 
mechanical obstruction of the small bowel (see 
view on right). A large annular calcification 
was seen in the left lower quadrant of the ab- 
domen on the supine film (arrows in view on 


left indicate retouched calcification). The his- - 


tory and these films are absolutely diagnostic 
of a specific acute surgical condition within 
the abdomen. 

What is your diagnosis? 


Please turn page for answer 
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Nelson 


Diacnosis: Gallstone ileus. 


This patient had the following pathog- 
nomonic triad of radiographic findings of gall- 
stone ileus: 

1. Air clearly outlines the biliary tree (com- 
mon duct and major hepatic radicles) in a 
patient who has had no recent biliary surgery. 
(See numbers “1”’ in film.) 

2. Mechanical small bowel obstruction. (See 
numbers “‘2”’ in film.) 

3. Visualization of the gallstone itself (see 
arrows in view on left, page 726), or the 
recognition of the fact that a previously seen 
gallstone has moved to a different location or 
has “‘disappeared”’ without benefit of surgery. 

At surgery the jejunum was dilated. There 
were multiple adhesions in the region of the 
gallbladder and pylorus. A gallstone measuring 
3 by 4cm. was impacted in the mid-small bowel 
and was removed via a longitudinal incision in 


the bowel wall. The postoperative course was 
uneventful and the patient made a complete 
recovery. 

Although gallstone ileus accounts for only 
1 to 5 per cent of all intestinal obstructions, it 
merits more than casual interest because the 
mortality is about 50 per cent. This high 
mortality rate is due to the following two 
factors: 

1. The gallstone, if large, frequently becomes 
impacted in the small bowel (or rarely the 
colon) with resultant early ischemic necrosis of 
the bowel wall, perforation and peritonitis. 

2. The clinical and radiographic evidence of 
mechanical obstruction of the small bowel, 
while usually present, is frequently of moderate 
degree. Therefore the surgeon may be tempted 
to delay surgery and rely on decompression 
of the small bowel by the use of “‘long tubes.” 
It is a dangerous paradox that the successful 
decompression will not prevent the ischemic 
necrosis, perforation and peritonitis if the gall- 
stone has become impacted in the Jumen of the 
bowel. 

Patients with gallstone ileus are almost al- 
ways aged females. They are difficult to examine 
radiographically, but the radiographic findings 
are almost always present and can be detected 
by alert radiologists experienced in interpreting 
plain abdominal films. Meticulous radiographic 
technics must be used and repeat examinations 
must be done often. 
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Case Analysis Clinic 


Rocer D. WILLIAMs, M.D., Columbus, Obio 


we J. C., a twenty-seven year woman, 
was well until six hours before coming to the 
emergency clinic, at which time she had noted 
vague cramping pain in the upper part of the 
abdomen. After a large evening meal the pain 
shifted to the right upper quadrant and became 
constant, sharp and more severe. The patient 
attempted to relieve the pain with a proprietary 
medicine, but after approximately four hours 
the pain had also radiated to the back below 
the right scapula and she had vomited four 
times. The vomitus was described as greenish 
yellow and the patient had passed neither gas 
nor stool per rectum. She sought medical atten- 
tion because the pain was growing worse. 

Physical Examination. The patient was a 
young woman who was cooperative but ob- 
viously acutely ill with severe pain in the upper 
part of the abdomen. Her temperature was 
98.2°F., pulse 76, respirations 20 and blood 
pressure 150/84. Positive findings were limited 
to the abdomen where there was marked 
tenderness in the right upper quadrant and 
where one examiner felt a very tender 5 by 
5 cm. mass about 2 inches below the mid-right 
costal margin. There was tenderness here also 
on deep inspiration or coughing. 

Laboratory Data. X-ray examination in- 
cluded a chest film and recumbent and erect 
films of the abdomen. These were entirely nega- 
tive except for a small amount of scattered 
small intestinal gas. The hemoglobin was 12.3 
gm. per cent, the red blood count 4.1 million 
per cu. mm. and the white blood count 12,500 
per cu. mm. (neutrophils 88 per cent). The 
blood urea nitrogen was 14 mg. per cent. The 
prothrombin was go per cent. The urine had a 
PH of 5.6, specific gravity 1.027; there was no 
sugar or albumin; microscopic examination 
showed no abnormalities. The serum amylase 
was 82 Somogyi units. 
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Early Management. The patient was ad- 
mitted to the hospital with a diagnosis of acute 
cholecystitis. The following orders were writ- 
ten: (1) continuous gastric suction (Levin tube 
inserted); (2) pro-banthine,® 30 mg. every six 
hours; (3) penicillin, 400,000 units, and strepto- 
mycin, 0.5 gm. twice daily; (4) 1,000 cc. 5 per 
cent dextrose in normal saline followed by (5) 
1,000 cc. 5 per cent dextrose in water given 
slowly over three hours; (6) temperature, pulse 
and respirations recorded every four hours; 
(7) repeat white blood count every six hours 
until discontinued. 

The vital capacity was recorded as 2,000 cc., 
and no further narcotics, other than 100 mg. of 
demerol® given in the emergency clinic, were 
ordered. 

These orders were written as part of a specific 
plan of management. Gastric suction not only 
prevents most vomiting but also by preventing 
excessive gastric secretion from entering the 
duodenum may significantly decrease gall- 
bladder stimulation. Pro-banthine further de- 
creases gallbladder contractions. Antibiotics 
were given prophylactically, with the realiza- 
tion that infection is not usually present early 
in acute cholecystitis. Saline and water were 
necessary to correct dehydration. Frequent re- 
cordings of the temperature, pulse, respirations 
and white blood count as well as a recheck of 
the vital capacity are data necessary to a con- 
tinued careful evaluation of the patient with 
acute cholecystitis. 

This plan of management was used to deter- 
mine whether the acute cholecystitis in this 
particular patient would steadily subside or 
progress in severity. Progression of the inflam- 
matory process after adequate hydration 
should be noted from the frequently recorded 
data which were ordered. Off-schedule surgery 
would be indicated. 
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Further Course. For the first twelve hours 
after admission the patient seemed to improve 
even though her white blood count remained 
between 14,000 and 16,000 per cu. mm. How- 
ever, the following morning the pain again 
became more severe, requiring a narcotic for 
relief. The pulse rose to 120, temperature was 
100.6°F. and the white blood count at 10:00 A.M. 
was 21,500 per cu. mm. Her vital capacity had 
decreased to 1,500 cc. Cholecystectomy was 
scheduled early the same afternoon. 

Surgery. A right paramedian incision ex- 
tending from high in the xiphocostal angle to 
the level of the umbilicus was utilized. This 
incision was preferred because the xiphocostal 
angle was quite acute and it was thought that 
better exposure could be obtained. The gall- 
bladder was quite edematous and gangrenous 
at the fundus but it had not ruptured and was 
not too difficult to remove. First, the gall- 
bladder was decompressed utilizing a syringe 
and an 18 gauge needle inserted into the fundus. 
A culture was obtained. The gallbladder was 
then grasped with the surgeon’s left hand, using 
a small sponge to keep it from slipping from his 
fingers. An incision was made about 5 mm. 
from the liver edge into the edematous wall of 
the gallbladder. A plane of dissection was 
readily found and the gallbladder could be 
peeled out from above downward toward the 
ampulla, ligating the cystic artery as it came 
into view. Only one large stone was impacted in 
the ampulla. The common bile duct was not 
enlarged and no induration of the head of the 
pancreas was noted so the common duct was 
not explored. 

The amylase was 180 (Somoygi) units the 
day following surgery. There was no growth 
from the gallbladder culture. The patient 
made an uneventful recovery. 


COMMENTS 


This case outlines a policy of management of 
acute cholecystitis which has given a low mor- 
bidity and mortality. All patients with this 
diagnosis are admitted for close observation. A 
Levin tube is passed for constant gastric suc- 
tion. The patient is adequately hydrated, and 
the vital signs and white blood count rechecked 
at four-hour intervals. 

The patient is then carefully observed to see 
whether progressive recovery will occur or 
whether an off-schedule or semi-emergency 
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cholecystectomy will be necessary. Several fac- 
tors effect the decision for immediate surgery. 
First, if after hydration the white blood count 
increases to 20,000 per cu. mm. or above, gan- 
grene of the gallbladder is suspected and early 
surgical intervention carried out. Second, a 
continued elevation or rise in temperature 
above 100°F. and pulse over 100 Is an indication 
for surgery. Third, the continued requirement 
of narcotics for pain or a new flare-up of pain 
after temporary regression suggests that the 
cholecystitis is not subsiding. In addition, the 
vital capacity should increase since a further 
decrease after hospitalization means that com- 
plications are more likely to occur. Finally, 
if the amylase is elevated, surgery is usually 
delayed. Serum albumin or whole blood trans- 
fusions will be required in these cases in addi- 
tion to the saline for hydration. 

Only about one in twenty patients will show 
rapid progression of symptoms with distention 
and signs of toxicity suggesting the need for 
emergency surgery. One of five patients will 
show either a slow progression of symptoms or 
else they will temporarily improve only to have 
another flare-up as soon as oral feedings are 
begun. This is the group requiring off-schedule 
surgery. About three of four patients will rap- 
idly and progressively improve. In this group 
surgery is performed during the same hospital 
admission but after the patient is up and 
about, eating and with a good vital capacity. 
In a few patients with a contraindication to 
surgery, such as marked obesity, surgery is 
deferred until a second admission. We believe 
this policy is a rational one with which, al- 
though it requires close observation and readi- 
ness on the part of the surgeon, a low mortality 
and complication rate will be assured. The 
mortality with this program has been less than 
I per cent. 

Whether the common duct is explored or not 
is not an integral part of this policy in acute 
cholecystitis. Generally, although stones are 
seen in the ducts only about two-thirds as often 
as with chronic cholecystitis, the indications 
for exploring the duct are similar. The common 
bile duct was not explored in this case because 
it did not seem indicated. This patient had one 
large stone at the ampulla, normal-appearing 
ducts and no induration at the head of the 
pancreas. There was also no history of jaundice. 

Cholecystostomy is necessary in only a small 
percentage of cases and is reserved primarily 
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Case Analysis Clinic 


for those patients with a ruptured gallbladder 
or who are poor surgical risks, that is, in a criti- 
cal condition at the time of surgery. 
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Surgery Court Cases 


Howarp Newcoms Morse,* Chicago, Illinois 


HUGGINS VS. HICKEN 
Supreme Court of Utah 
6 Utah 2d 233, 310 P. 2d 523 


This was a malpractice action against a 
surgeon. The Third Judicial District Court of 
Salt Lake County, Utah, set aside a verdict 
for the plaintiff-patient and entered a judg- 
ment dismissing the action. The plaintiff 
appealed. The Supreme Court of Utah affirmed 
the decision of the lower court. 

The plaintiff, who had complained of severe 
pains in the chest, consulted with the de- 
fendant-surgeon and was examined by his 
two associates on the following two days for 
ailments of the kidneys and_ gallbladder. 
Being advised that the gallbladder was non- 
functioning and diseased, the patient sub- 
mitted to an operation for its removal. She 
was admitted to the L. D. S. Hospital, having 
signed the necessary consent for treatment. 

The patient was operated upon by the 
defendant-surgeon, who removed her gall- 
bladder. After the operation she suffered 
pulmonary complications allegedly culminating 
in a collapsed lung, causing pain and suffering 
and resulting in loss of employment. She con- 
tended that the surgeon was negligent in 
postoperative treatment both while she was 
hospitalized and while she was convalescing 
at the home of a cousin in Granger, Utah. 

The plaintiff did not offer evidence in the 
form of medical witnesses to testify in her 
behalf in order to support her argument that 
the postoperative complications were attribu- 
table to lack of care by the surgeon. The 
Court declared: ‘‘ Postoperative care of a gall- 
bladder operation depends upon complex 
scientific knowledge and cannot be ascertained 
by common lay knowledge; consequently, 
the standard of care should be established by 


the testimony of physicians and surgeons, 
the absence of which testimony will result 
in no evidence to submit to a jury.” 


DILL VS. MILES 
Supreme Court of Kansas 


181 Kan. 350, 310 P. 2d 896 


This action was taken to recover damages 
resulting from the alleged malpractice of a 
surgeon. The District Court of Sedgwick 
County, Kansas, rendered an order sustaining 
the objection of the defendant-surgeon to the 
cause of action, and the plaintiff-patient 
appealed. The Supreme Court of Kansas 
reversed the decision of the trial court and 
remanded the case with instructions to the trial 
court for further disposition. 

The plaintiff, after consultation with the 
defendant-surgeon regarding diagnosis and 
treatment of a condition known as thrombo- 
phlebitis in the lower portion of the calf of 
his left leg, was advised to, and did, enter a 
hospital, where the defendant-surgeon at- 
tempted to perform an aortogram on the 
patient’s body. 

The surgeon attempted the aortogram 
without first performing an allergy test and 
completing a preoperative x-ray examination. 
He made numerous insertions of an 18 gauge 
needle (6 inches long) without aspirating same, 
with accompanying and repeated injections 
of a chemical dye solution into the plaintiff’s 
spinal cavity, spinal column, blood stream 
and body, this being done in such a manner 
that the aorta was never located and the 
blood vessels around the patient’s spinal cord 
were ruptured. 

Upon regaining consciousness from the 
general anesthetic the plaintiff was informed 
by the surgeon that the aortogram had not 


* Counsellor at Law, Member of the Bar of the Supreme Court of the United States of America. 
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Surgery Court Cases 


been performed because the aorta had not 
been located, and that nothing had_ been 
accomplished in the operating room to aid 
the surgeon in examining, diagnosing or 
determining the nature and extent of the 
patient's ailment. The plaintiff began ex- 
periencing extreme, excruciating and nauseat- 
ing pain and paralytic sensations in the lower 
extremities of his body from the first lumbar 
vertebra to the toes, accompanied with 
paralysis of the bladder. Although he asked 
the surgeon for diagnosis, relief and treatment 
of these conditions, the surgeon did nothing. 
The patient’s condition worsened in the next 
seventy-two hours but the surgeon still did 
nothing to diagnose, relieve or treat the illness, 
did not advise the plaintiff of the seriousness 


of his condition, did not advise calling in 
another surgeon, and finally withdrew from 
the case. 

The patient sustained contusions, abrasions 
and lacerations of his back in the general 
vicinity of his first lumbar vertebra, injuries to 
his spinal cord in the first lumbar area, paralysis 
of both legs, paralysis and loss of control of 
his bowels and bladder, and adhesive arach- 
noiditis with paraplegia. From the date of the 
attempted aortogram the plaintiff was unable 
to perform any gainful employment. 

The Court stated: “ . defendant’s con- 
scious conduct indicated a reckless disregard 
and complete indifference and unconcern 
for the probable consequences of his alleged 
wrongful acts.” 
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Ulcerative Colitis. By Harry E. Bacon, B.s., M.p., 
SC.D., LL.D., F.A.C.S., F.A.P.S. 395 pages. J. B. Lippincott 
Co. Philadelphia and Montreal, 1958. Price $15.00. 


The basis of this book is a series of 440 pa- 
tients with ulcerative colitis seen by Dr. Bacon 
over a seventeen-year period. All phases of the 
disease are discussed in clear concise terms, and 
each section is well documented. However, each 
chapter is based on the author’s personal ex- 
perience with these 440 patients. Thus not only 
is the subject very completely covered but 
also the tremendous actual clinical experience 
lends authenticity to what the author says. 

The book is dedicated to Dr. Alton Ochsner 
and the closing paragraph of the Foreword 
summarizes it as follows: 

“Dr. Bacon’s contribution on chronic ulcera- 
tive colitis is the most complete consideration 
of this subject that has ever been prepared. It 
is so well done and so authoritative that 
physicians who might come in contact with 
the disease cannot afford to be without the 
book. The pathologist, the internist, the gastro- 
enterologist, even the pediatrician (because 
the disease does occur, although infrequently, 
in patients under 15 years of age) and the sur- 
geon need this monograph in their libraries. 
There is no other place where so much factual 
information and critical evaluation of chronic 
ulcerative colitis can be obtained so readily and 
easily.” 

RIcHARD J. IRETON, M.D. 


Textbook of Gynecology. By John I. Brewer, M.p. 
Second edition, 742 pages, 204 illustrations. Williams 
and Wilkins Company. Baltimore, 1958. Price $15.00. 


This text, which has been revised and en- 
larged, is clinically complete and practical, 
and is presented in the same refreshing, easy-to- 
read manner as the first edition. The subject 
matter is divided into two parts. The first deals 
with symptoms and findings and, as presented, 
is a veritable manual of gynecologic differential 
diagnosis. The second, being purposely repeti- 
tive, is devoted to the discussion of clinical 
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entities. The more important or more fre- 
quently observed entities recetve the emphasis, 
which is as it should be. 

Operative technics and pre- and postopera- 
tive care are purposely omitted. Some of the 
gross photographs, particularly those taken 
at the operative table, are not of good quality. 
Except for this minor criticism, the book is 
ideal for the medical student and the general 
practitioner. 

ZePH J. R. HOLLENBECK, M.D. 


The Early Diagnosis of the Acute Abdomen. By 
Sir Zachary Cope. Eleventh edition. Oxford University 
Press. London, 1957. 


The eleventh edition of this classic book has 
been completely revised, and sections on prin- 
ciples of reaching a diagnosis, intestinal ob- 
struction in infancy and acute abdominal mani- 
festations of vascular diseases have been added. 
The writing is clear and direct, so that its 
reading is easy and pleasant. The early chapters 
on principles and methods of diagnosis are 
particularly well done, and may well be read 
and re-read with profit. The illustrative draw- 
ings are excellent in themselves and are well 
chosen to clarify the text. 

The more common conditions producing 
acute abdominal symptoms are thoroughly re- 
viewed, with valuable emphasis on points of 
differential diagnosis. As minor criticisms, the 
frequency of acute pancreatitis and the value 
of the serum amylase test in its diagnosis per- 
haps deserve emphasis, and the use of a cysto- 
gram in the diagnosis of a ruptured bladder 
is not mentioned. Although briefly mentioned, 
a more complete analysis of diagnosis of in- 
testinal obstruction in infancy would be a 
worthwhile addition. 

This book continues to merit the highest 
recommendation to all physicians who manage 
patients with acute abdominal conditions, and 
deserves to be included on the reading list of 
medical students. 

Tuomas BOLEs, M.D. 
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“POSTOPERATIVE NAUSEA 
AND VOME ING” 


Dramamine 


Brand of Dimenhydrinate 


All 8,849 patients received the Dramamine routine: 


66 This consists of administration of 1 cc. (50 mg.) of dimenhydri- 
nate intramuscularly on call to surgery, of 1 cc. (50 mg.) intra- 
muscularly on return from surgery, and then 1 cc. (50 mg.) 
intramuscularly every four hours for four doses. . . . dimenhy- 
drinate has reduced the incidence of postoperative vomiting by 
approximately 50 per cent. 99 


Moore, D. C., and Others: Intramuscular Use of 
Dimenhydrinate (Dramamine) to Control Post- 


— Vomiting, J.A.M.A. 159:1342 (Dec. 3) 


Dramamine Ampuls, serum type, 250 mg. in each 5 cc. 


Research in the Service of Medicine 
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§ prompt, aggressive 
antibiotic action 

a reliable defense against 
monilial complications 


both are often needed when 
bacterial infection occurs 


for a direct strike at infection 
Mysteclin -V contains tetracycline phosphate complex 


It provides a direct strike at all tetracycline-susceptible organisms (most pathogenic bacteria, certain rickett- 
sias, certain large viruses, and Endamoeba histolytica) . 


It provides the new chemical form of the world’s most widely prescribed broad spectrum antibiotic. 


It provides unsurpassed initial blood levels — higher and faster than older forms of tetracycline — for the most 
rapid transport of the antibiotic to the site of infection. 


for protection against monilial complications 
Mysteclin-V contains Mycostatin 


It provides the antifungal antibiotic, first tested and clinically confirmed by Squibb, with specific action against 
Candida (Monilia) albicans. 


It acts to prevent the monilial overgrowth which frequently occurs whenever tetracycline or any other broad 
spectrum antibiotic is used. 


It protects your patient against antibiotic-induced intestinal moniliasis and its complications, including vaginal 
and anogenital moniliasis, even potentially fatal systemic moniliasis. 


MYSTECLIN-V 


Squibb Tetracycline Phosphate Complex (Sumycin) and Nystatin (Mycostatin) 


Capsules (250 mg./250,000 u.), bottles of 16 and 100. Half-strength Capsules (125 mg./125,000 u.), bottles of 16 and 100. 
Suspension (125 mg./125,000 u. per 5 cc.) 60 cc. bottles. Pediatric Drops (100 mg./100,000 u. per cc.). 10 cc. dropper bottles. 


) Squibb Quality — the Priceless Ingredient 


1938 


mysTectin ©, suMYCIN AND MYCOSTATIN © ARE SQUIBB TRADEMARKS 
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ready for abdominal surgery hours... 


Because 97% of the Mycifradin dose remains localized in the intestine, you can prepare 
your patient for bowel surgery with just 6 doses (12 tablets) over a 24-hour period. Re- 
sistant strains of organisms have not been a clinical problem with Mycifradin. 


ready for ambulation in 48 


Mycifradin antisepsis is maintained for as long as 4 or 5 days. Thus your patient is pro- 
tected against infection, healing proceeds rapidly and without complication. Forty-eight 
hours after the operation, the patient is usually free of fever and ready for ambulation. 


Whenever abdominal surgery is required, choose the specific protection of Mycifradin .. . 
or of Mycifradin-N (with nystatin) for additional protection against fungal outgrowth. 


Upjokan | wichigen Mi yc ad i i 


SULFATE 


*RADEMARK, REG. U.S. PAT. OFF. —THE UPJOHN BRAND OF NEOMYCIN the standard in preoper ative bowel preparation 
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JAWS 


another developmen? by 


* Sklar T-C® Needle Holders incorporate 
Tungsten Carbide as an integral part of the 
jaws. This revolutionary development elimi- 
nates the disadvantages of welded inserts. 


T-C Jaws Assure... 


NEEDLE POSITIVE GRIP... The hard surface of the jaws com- 
HOLDERS bined with very fine hand filed serrations prevents 
WITH rotation with the important advantage of avoiding 
T-C® JAWS damage to fine suture needles. 

DEPENDABILITY ....No inserts to loosen or fall out 
Ayers & ... Original temper and strength of jaws is preserved. 
Baumgartner \ 

Collier \ To distinguish T-C Needle Holders from the standard 
Crile \ 4 instruments, the handles are copper plated for ready 
Halsey 7 identification. The copper plating will darken after 
Heaney autoclaving, but no attempt should be made to retain 


Masson 104”, 114.” 
New Orleans 


the original color as the condition is purely cos- 
metic. T-C Needle Holders will be supplied without 
copper plated handles upon request. 


sere These superior, dependable instruments are priced 
Wangensteen F : 
Walle? slightly higher than our standard pattern Needle 


Holders. 
Stainless Steel 


Available through 
accredited surgical 
supply dealers. 
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RATIONAL ADJUNCT TO ANTIBIOTIC THERAPY 


Current opinion stresses the desirability of supportive 
measures in the antibiotic treatment of severe infections.}»? 
In addition to protein, calories and electrolytes, the adju- 
vant use of STRESSCAPs speeds recovery by replenishing 
the specific water-soluble vitamin losses sustained by 
patients in stressful states. 


1. Pratt, R.: Geriatrics 11:341 (June) 1957. 2. Pulaski, E.J.: Antibiotics 
Annual 1953-1954, Proceedings of the Symposium on Antibiotics Spon- 
sored by U. S. Department of Health, Education and Welfare, Food 
and Drug Administration, Division of Antibiotics, 1953, Medical Ency- 
clopedia, Inc., New York, p. 227. 


STRESSCAPS 


STRESS FORMULA VITAMINS LEDERLE 


*Reg. U.S. Pat. Off. 
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Each Capsule Contains: 


Thiamine Mononitrate (B:) 
10 mg. 
10 mg. 
100 mg. 
300 mg. 
2 mg. 
4 mcgm. 
1.5 mg. 
20 mg. 
2 mg. 


Riboflavin (Be) 
Niacinamide 

Ascorbic Acid (C) 
Pyridoxine HCI (Be) 
Vitamin Bie 

Folic Acid 

Calcium Pantothenate 
Vitamin K (Menadione) 


Average Dose: 1-2 capsules daily. 


STRESSCAPS IN STRESS: 


e Infection 

e Physiologic Trauma 

e Endocrine Dysfunction 

e Emotional Stress 

e Pre- and Postoperatively 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK 
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specifically designed to meet WY / 
the metabolic demands of convalescents 


and patients on long-term therapy 


new NOVO-BASIC 


Squibb High Potency B-Complex with C for Maintenance 


Each capsule-shaped tablet of NOVO-BASIC supplies: NOVO-BASIC is designed to meet the daily metabolic 
Thiamine Mononitrate.......ccccccccccecececece eS MQ. demands of convalescents and those on long-term 


Pyridoxine Hydrochloride. ........ceeeeceeecesceeesd MQ. These water-soluble vitamins are continuously being 
Vitamin Biz Activity Concentrate exere ted and must continuously be replaced. NOVO-BASIC 
eS Sara is also indicated in patients receiving prolonged 


Dosage: One or more tablets of NOVO- BASIC daily as indicated. ; ; ; ; i 
of and diuretic therapy where vitamin loss can be excessive. 


Prescribing NOVO-BASIC is an effective and convenient 

means of assuring that your patient gets these highly 

important vitamins daily —and in the quantities 
Squibb Quality — the Priceless Ingredient he needs. And with NOVO-BASIC your patient gets only 
‘NOVO-BASIC’ is a Squibb trademark. dietary quantities of folic acid. 
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save the cigarette for later... y J Time was you had to wait for a 


local anesthetic to take hold . J —you waited, patient waited, nurse 


waited. Now, rapid anesthesia.... Blockain* works so fast that clinicians had to 
describe it as “immediate” and “almost instantaneous.” It’s practically an under- 
statement to call its action “rapid.” Longer anesthetic duration.... Besides being 
able to go to work sooner, you can work at an easier pace. Blockain lasts long enough 
so you can proceed from incision to closure on one injection. You finish up with a 
neat suture line undistorted by repeated instillations. The patient leaves uncom- 
plaining and comfortable. = A busy clinician’s experience with Blockain in 
fourteen cases of Colles’ fracture: A single 2-5 ce. injection of Blockain into the 
hematoma produced anesthesia in an average of 3 minutes 15 seconds. The average 
duration of these operations, closed reductions, was 25 minutes. Anesthesia persisted 
beyond the time required for reduction permitting splints to be applied, postreduction 
X-rays to be taken and the patients sent home feeling comfortable. BLOCKAIN, 
30 cc., 0.56% (5 mg/cc.). Your office-ideal local anesthetic. For additional information 
write GEORGE A. Breon & COMPANY, 1450 Broadway, New York 18, N. Y. 


BRAND OF PROPOXYOAINE HYDROCHLORIDE BREON. 
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“surprisingly 
simple” 


breast 
form 


restores Normal Contour 
Natural Alignment 
Life-like Motion 
Self Confidence 


through balancing weight compensation 
and natural fluidity of motion 


adaptable to any brassiere, even bathing suit 


Recommended by leading doctors because of its ex- 
cellent cosmetic results and its ability to meet the 
patient’s previously overlooked physiological needs. 


Available in 24 sizes. Expertly fitted in leading 
Stores throughout the United States and Canada 
Patented U.S.A. & Foreign Countries 


IDENTICAL FORM, Inc. 
17 West 60 St., New York 23, N.Y. 


Please send professional literature 
and list of authorized dealers. 


Address 
City 


Zone State 


40 


STATEMENT OF OWNERSHIP 


STATEMENT REQUIRED BY THE ACT OF 
CONGRESS OF AUGUST 24, 1912; AS AMENDED 
BY THE ACTS OF MARCH 3, 1933, AND JULY 
2, 1946 (Title 39, United States Code, Section 233) 
showing the ownership, management, and circulation of 


The American Journal of Surgery, published 
monthly at New York, N. Y., for Oct. 1, 1958. 


1. The names and addresses of the publisher, editor, 
managing editor, and business managers are: Pub- 
lisher, The American Journal of Surgery, Inc., 11 
E. 36th Street, New York 16, N. Y.; Editor, Robert 
M. Zollinger, M.D., Ohio State University, Columbus, 
Ohio; Managing Editor, Helena B. Mannion, 11 East 
36th Street, New York 16, N. Y.; Business Manager, 
Pliny A, Porter, 11 East 36th Street, New York 16, 
N.. ¥. 


2. The owner is: (If owned by a corporation, its 
name and address must be stated and also immedi- 
ately thereunder the names and addresses of stock- 
holders owning or holding 1 percent or more of total 
amount of stock. If not owned by a corporation, the 
names and addresses of the individual owners must be 
given. If owned by a partnership or other unincorpo- 
rated firm, its name and address, as well as that of 
each individual member, must be given.) The Amer- 
ican Journal of Surgery, Inc., 11 East 36th Street, 
New York 16, N. Y.; M. T. Wisotzkey, President and 
Sole Owner, 11 East 36th Street, New York 16, N. Y. 


3. The known bondholders, mortgagees, and other 
security holders owning or holding 1 percent or more 
of total amount of bonds, mortgages, or other secu- 
rities are: (If there are none, so state.) None. 


4, Paragraphs 2 and 3 include, in cases where the 
stockholder or security holder appears upon the books 
of the company as trustee or in any other fiduciary 
relation, the name of the person or corporation for 
whom such trustee is acting; also the statements in 
the two paragraphs show the affiant’s full knowledge 
and belief as to the circumstances and conditions 
under which stockholders and security holders who do 
not appear upon the books of the company as trustees, 
hold stock and securities in a capacity other than that 
of a bona fide owner. 


5. The average number of copies of each issue of 
this publication sold or distributed, through the mails 
or otherwise, to paid subscribers during the 12 months 
preceding the date shown above was: 


(This information is required from daily, weekly, 
semiweekly, and triweekly newspapers only.) 
M. T. WISOTZKEY, President 


Sworn to and subscribed before me this 2nd day of 
October, 1958. 
ROSE V. CELENTANO 
Notary Public 
[SEAL] 
(My commission expires March 30, 1960.) 
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Cia» | Ametitan DV-22 PF 
| MAJOR SURGICAL 


Enclosed 9 tracks, flush 
| mounted to ceiling. 


NEW 
Remote Control Panto- 
graph Arm. 


PATENTED 
Sterilizable Control 
Handles for “ Pinpoint“ 
direction. 


PROVED 
Superior deep-cavity | 
| illumination from the 
proved DV-22 dual light 
| system. 


The superior illumination of the DV-22 optical system is now available with 
remote control pantograph arm and enclosed, flush mounted, 9’ tracks... 
assuring the ultimate in both flexibility and cleanliness. As with all DV-22 
models, “‘pinpoint” control by the surgeon himself is made possible by the 
American Sterilizable Control Handle (U. S. Patent 2798938). 


The DV-22PF is designed for operating rooms with 8’-7” or greater ceiling 


heights. 
BAMERICAN 


STERILIZER] 


Write for Brochures LC-162 and LC-121-R 


World’s Largest Designer and Manufacturer of 
Sterilizers, Surgical Tables, Lights and 
related technical equipment. 
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CAPSULES 
(black and white) 
250 mg., 125 mg. 


(orange-flavored) 


COSA-TETRASTATIN® 


glucosamine potentiated tetracycline with nystatin 
antibacterial plus added protection against 
monilial superinfection 


CAPSULES (black and pink) 250 mg. Cosa-Tetracyn, 
(with 250,000 u. nystatin) 


ORAL SUSPENSION 125 mg. per tsp: (5 cc.) Cosa- 
Tetracyn, (with 125,000 u. nystatin), 2 oz. bottle 


ORAL SUSPENSION 


125 mg. per tsp. (5 cc.), 2 oz. bottle 


GLUCOSAMINE POTENTIATED TETRACYCLINE 


NEW! PEDIATRIC DROPS 


(orange-flavored) 5 mg. per drop, 
calibrated dropper, 10 cc. bottle 


COSA-TETRACYDIN* 


glucosamine potentiated tetracycline-analgesic- 
antihistamine compound 


For relief of symptoms and malaise of the common 
cold and prevention of secondary complications 


CAPSULES (black and orange) Ea. capsule contains: 
Cosa-Tetracyn 125 mg. . phenacetin 120 mg. . caffeine 
30 mg. . salicylamide 150 mg. . buclizine HCl 15 mg. 


REFERENCES: 1. Carlozzi, M.: Ant. Med. & Clin. Therapy 5:146 (Feb.) 1958. 2. Welch, H.; Wright, W. W., and Staffa, A. W.: Ant. 
Med. & Clin. Therapy 5:52 (Jan.) 1958. 3. Marlow, A. A., and Bartlett, G. R.: Glucosamine and Leukemia. Proc. Soc. Exp. Biol. 
& Med. 84:41, 1953. 4. Shalowitz, M.: Clin. Rev. 1:25 (April) 1958. 5. Nathan, L. A.: Arch. Pediat. 75:251 (June) 1958. 6. Corn- 
bleet, T.; Chesrow, E., and Barsky, S.: Ant. Med & Clin. Therapy 5:328 (May) 1958. 7. Stone, M. L.; Sedlis, A., Bamford, J., and 


Bradley, W.: Ant. Med. & Clin. Therapy 5:322 (May) 1958. 8. Harris, H.: Clin. Rev. 1:15 (July) 1958. 
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thank you, doctor” 


Proven in research 
1. Highest tetracycline serum levels 
2. Most consistently elevated serum levels 


3. Safe, physiologic potentiation (with a natural human metabolite) 


And now in practice 
4. More rapid clinical response 
5. Unexcelled toleration 


Science for the world’s well-being 
PFIZER LABORATORIES 
Div., Chas. Pfizer and Co., Inc. 
Brooklyn 6, New York 
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ELASTOPLAST 


Molds and holds to any contour. . 
. Provides firm support and controllable 


most comfortable dressing in private and hospital 
practice. Available at your dealer in widths of 1, 2, 
214, 3, 4, 5 and 6 inches, 514 yards long (stretched). 


Elastoplast is also available in convenient unit dressings and compresses. Write for samples. 


The Depend- 
able Original 
E-L-A-S-T-1I-C motion 
compression . 
Adhesive 
Bandage 


For 
Comfort... 
Neatness... 
For 
Support... 


Compression 


. Allows joint 


. Does not slip. Assures the neatest, 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


INTENSIVE POSTGRADUATE COURSES 
STARTING DATES—WINTER 1958-1959 


SURGERY—Surgical Technic, Two Weeks, December 
1, February 2 
Surgery of the Colon & Rectum, One Week, 
December 1, March 2 
Fractures & Trauma‘ic Surgery, Two Weeks, 
December 1 
— of Varicose Veins, Two Days, Decem- 

r15 

American Board Review Course, Two Weeks, 
April 6 
Blood Vessel Surgery, One Week, March 2 


GYNECOLOGY & OBSTETRICS— 
Office & Operative Gynecology, Two Weeks, 
February 9 
Vaginal Approach to Pelvic Surgery, One Week, 


November 17, February 2 
General & Surgical Obstetrics, Two Weeks, 
February 23 


MEDICINE—Electrocardiography, Two-Week Basic 
Course, March 16 
Gastroscopy € Gastroenterology, Two Weeks, 
March 2 
Board Review Course, One Week, April 20 


DERMATOLOGY—Clinical & Didactic Course, Two 
Weeks, November 3 


UROLOGY—Ten-Day Practical Course in Cystoscopy, 
by appointment 


RADIOLOGY—Diagnostic X-Ray, 


Two Weeks, 
December 1 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 


Address: REGISTRAR, 707 South Wood Street, Chicago 12, Illinois 
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In diagnostic or surgical procedures, surITAL sodium provides maximum conven- 
ience for the surgeon and for the anesthesiologist without sacrificing the safety 
or comfort of the patient. suritaL sodium offers the OR team and the patient these 
specific advantages: rapid, smooth induction - evenly sustained surgical plane of anesthesia 
prompt, pleasant recovery - laryngospasm and bronchospasm reduced in frequency and severity 


Detailed information on suritat sodium (thiamylal sodium, Parke-Davis) is available on request. 


FOR THE OR TEAM AND THE PATIENT...SAFETY, COMFORT, CONVENIENCE 


ultrashort-acting intravenous anesthetic sodium 


A 


PARKE, DAVIS & COMPANY : [P>): DETROIT 32, MICHIGAN 
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| for a clearer field 
during surgery 


A dr es a 


A COMPLETE SYSTEMIC HEMOSTAT 


Adrestat complements surgical skill with fragility; prevents delayed clotting time and 
effective hemostasis. It promotes retraction bleeding due to hypoprothrombinemia. Yet 
of severed capillary ends and reduces capil- Adrestat has no effect on the normal con- 
lary bleeding and oozing; prevents or cor- stituents and process of blood clotting. 
rects abnormal capillary permeability and 


AVAILABLE IN THREE DOSAGE FORMS: 
ADRESTAT Capsules and Lozenges for pre- and post-operative use, each containing: 


Adrenochrome Semicarbazone, 2.5 mg. (present as Carbazochrome Salicylate*, 65.0 mg.); Sodium 


Menadiol Diphosphate (Vitamin K Analogue), 5.0 mg.; Hesperidin, Purified, 50.0 mg.; Ascorbic 
Acid, 100.0 mg. 


Capsules in bottles of 30; Lozenges in boxes of 20 


ADRESTAT (F) 1-cc ampuls for use during surgery, each containing Adrenochrome 
Semicarbazone (present as Carbazochrome Salicylate*, 130.0 mg.) 


Boxes of five 1-cc ampuls 


*Pat. Nos. 2,581,850; 2,506,294 


ORANGE, N. J. 
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“studies in 706 patients 
show that 


promotes SZ 
“early, clean { 


e burns (first, second, third degree) 
e abdominal fistulae and wounds 

e pressure sores and ulcers 

e pilonidal cysts and sinuses 


e ano-rectal wounds e chest wounds 
samples and new reprint! on request. 


DESITIN CHEMICAL COMPANY 
812 Branch Ave., Providence 4, R. I. 


1. Grayzel, H. G., and Schapiro, S.: Western J. Surgery, Obstet. & Gyn., Oct. 1956, 
47 
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Surgical 
instruments 


KIFA Room 419 * 205 West Wacker Drive * Chicago 6, Illinois 
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A POINT OF VIEW IN ’55 “At this time, it appears that the problem of anti- 
biotic-resistant bacteria is the greatest fear in the future with chronic infections 
of the urinary tract...” 

A POINT OF FACT IN ’58 “... This prediction has proved to be correet for 
both gram-positive and gram-negative organisms.’ 


..- WITH ONE NOTABLE EXCEPTION “.. . studies indicate that microor- 
ganisms, in vitro and in vivo, do not appear to develop resistance to FURADANTIN.””? 


for acute and chronic 
genitourinary tract infections 


brand of nitrofurantoin 


AVERAGE FURADANTIN DOSAGE: In acute, complicated or refractory cases and in 
chronic infections—100 mg. q.i.d., with meals and with food or milk on retiring. 


REFERENCES: 11. Flippin, H. F.: Virginia M. Month. 82 :485, 1955. 2. Caswell, H. T., et al.: Surg. Gyn. 
Obst. 106:1, 1958. 3. Nesbitt, R. E. L., Jr., and Young, J. E.: Obst. Gyn., N. Y. 10:89. 1957. 


in y development of 
bacterial resistance with FURADANTIN 


NITROFURANS...a new class of antimicrobials .. . al J. 
neither antibiotics nor sulfonamides ™ 


EATON LABORATORIES, NORWICH, NEW YORK 
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NOTES AND QUOTES 


JAWBONE GraFTs STILL STRONG AFTER ALMOST 
Forty YEARS. Bone from the hip and shin, 
substituted nearly forty years ago for jawbone 
in two World War 1 soldiers and a civilian 
with a tumor, are still functioning perfectly 
today. Recent x-ray examinations show com- 
plete consolidation of the bone grafts at each 
end with the original silver wires still in place. 

These results were reported recently at the 
American Association of Plastic Surgeons’ 
meeting in Dallas, Texas, according to Dental 
Times, a monthly newspaper for dentists 
published for Lederle Laboratories, American 
Cyanamid Company. 

In 1919 bone from a soldier’s shin was used 
to repair a defect in his lower jaw. In another 
case in 1919 a transplant was taken from a 
soldier’s hipbone. The third patient had 2 
inches of his lower jaw replaced in 1920 by a 
graft from the crest of his own hipbone. 

The report on these successful bone grafts 
was made by Dr. Robert H. Ivy, Professor 
Emeritus of Plastic Surgery at the University 
of Pennsylvania Medical School, and Dr. 
Joseph Eby, a New York orthodontist. Dr. Ivy 
performed the original surgery and Dr. Eby 
designed the splints to hold the bone fragments 
in place and replace the teeth lost with artificial 
dentures. 


An ApDvANCED Course. A course in Inter- 
pretation of Complex Arrhythmias will be 
given at Michael Reese Hospital by Drs. Louis 
N. Katz, Richard Langendorf and Alfred Pick. 
This is an advanced course intended only for 
experienced electrocardiograpbers. The class will 
meet daily from 9:00 A.M. to 5:00 P.M., De- 
cember 8-12, 1958. Further information and a 
copy of the lecture schedule may be obtained 
from Beverley Petzold, Cardiovascular Depart- 
ment, Medical Research Institute, Michael 
Reese Hospital, Chicago 16, Illinois. 


AMERICAN PsycuHosomatTic Society. The 
American Psychosomatic Society will hold its 
Sixteenth Annual Meeting at the Chalfonte- 
Haddon Hall Hotel in Atlantic City on Satur- 
day and Sunday, May 2 and 3, 1959. 

The Program Committee would like to 
receive titles and abstracts of papers for con- 
sideration for the program no later than 


December 1, 1958. The time allotted for 
presentation of each paper will be twenty 
minutes. 

Abstracts, in octuplicate, should be sub- 
mitted for the Program Committee’s con- 
sideration, to the Chairman, Dr. Milton 
Rosenbaum, 265 Nassau Road, Roosevelt, 
New York. 


New Antipiotic MENTAL DitsorDer. 
Antibiotic treatment for mental disorder can be 
employed when the disorder is caused by too-high 
levels of ammonia in the blood. 

This condition, causing hallucinations and 
often coma, occurs in cases in which the liver 
fails to perform one of its functions adequately-- 
the removal of ammonia from the blood stream. 

Various liver diseases, including cirrhosis, 
may produce psychotic symptoms. Delirium 
tremens is an example. 

The antibiotic, in this case the newly developed 
drug kanamycin, is used to treat the psychotic 
states because of its ability to reduce the in- 
testinal population of germs that produce 
ammonia. 

Kanamycin was first isolated in Japan in 
1955. It bas been developed by Bristol Labora- 
tories and has been in experimental use for 
more than six months. It is given by injection 
for the treatment of infections and by mouth 
for the control of bacteria of the intestines. 


An Unusuat Heart Operation. An unusual 
heart operation in which a part of the blood 
circulation is permanently re-routed to by-pass 
the right side of the heart has been reported by 
surgeons at the Yale-New Haven Medical 
Center. The operation was performed upon a 
seven year old boy suffering from congenital 
heart disease. In the months since his operation 
last winter, he has made a striking recovery and 
now plays and swims much like a normal child. 

As far as medical records show, the case 
(reported by Dr. William W. L. Glenn in the 
New England Journal of Medicine) marks the 
first time that a circulatory by-pass of the 
right side of the heart has been completed 
successfully in humans. This surgical procedure 
has been investigated by doctors in other 
parts of this country and abroad but results 
are not yet known. 
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THE SURGEON’S MART 


New Comfort and Security 
with Lou-Jen Colostomy Belt 


FOR MEN 
FOR WOMEN 


Light Weight Surgical 
Elastic with Removable 
Plastic Bag Inserts. 


The Lou-Jen Colostomy Belt with inset plas- 
tic bag is easily adjustable to size and position 
needed. Zippered, interchangeable panels 
assure firm fit with bag positioned where 
needed. Lightweight to wear, cannot be told 
from health belt when cover is in place. No 
metal or wire. Can be worn under light 
clothing without detection. Fits under girdles 
and corsets, if desired. 


Write for Literature 
The Lou-Jen Company 


505 WEST NINTH ST. KANSAS CITY, MO. 


New CAMERON ELECTRO-SURGICAL 
Unit Model 26-255 


Lets you perform over 76 minor operations 
in your office. Faster, easier minor surgery, 
coagulation, epilation, removal of skin blem- 
ishes, taking biopsies. Cold current minimizes 
charring, tissue destruction, secondary hemor- 
rhage. Priced under $200 plus your choice of 
the widest line of accessories offered by any 
manufacturer. 


Write for descriptive folder No. 255. 


CAMERON Surgical Instruments Co. 
666 W. Division Chicago, Ill. 
Michigan 2-7425 


ILEOSTOMY BAGS 
Custom Built to Order 


CEMENTED TO THE SKIN 
LEAK PROOF 


H. W. RUTZEN & SON 
Surgical Appliances—Dept. S. 
3451 West Irving Park, 
Chicago 18, Illinois 


THE PUGH HIP NAIL 


No. 275 


This appliance has unusual strength, 
adjustability . . . for fixation of 

the nail and plate combination for 

fractures of the neck, of the femur, 

inter and subtrochanteric fractures. 

Order from your surgical supply dealer. Reprint 
from the Journal of Bone and Joint Surgery 
available on request. 


Oithopedic EQUIPMENT C0. 


SMITH BONE CLAMP 


No. 740 
THE FIRST PRAC- 


© For hand, foot, radius, 
ulna and in pediatrics 

© just 5%” long, tailored 
to fit the hand 

® Made of specially 
hardened stainless steel 

® Available with or without 
ratchet which locks clamp 
wherever it is placed 

$16.50 WITH RATCHET 


$13.50—NO RATCHET 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17, N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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NOTES AND QUOTES ocosnsven 


More than three years of research and 
experimentation involving nearly 200 labora- 
tory animals went into the development of the 
new surgical technic by Dr. Glenn, Associate 
Professor of Surgery at the Yale School of 
Medicine, and his colleagues. 

The operation does not repair the damaged 
section of a defective heart, but simply has 
part of the blood circulation bypass the section. 
Dr. Glenn emphasized that the technic is 
to be used only in special cases when other 
known methods, such as “‘open heart” surgery, 
cannot be used. Such was the case with the 
patient reported. 

By-passing the damaged section of the 
heart—and in the case reported it was the 
right side of the heart—is accomplished by 
connecting one of the two inlet veins directly 
to an outlet artery that leads to the lungs. The 
success of this operation proves that at least 
part of the blood can be circulated through the 
lungs without benefit of the pumping action 
of the right side of the heart. 


AcTIVATION ANALYsiIs. A powerful analytical 
tool, by which extremely minute quantities of 
materials can be detected and measured through 
the use of radioactivity, has been developed for 
the first time on a fully commercial scale by the 
Nuclear Science and Engineering Corporation 
of Pittsburgh, Pennsylvania. This tool, activation 
analysis, bas been used by NSEC scientists to 
determine the presence of one part per billion of 
boron in silicon, a task comparable to finding 
three people in the world’s population of three 
billion. NSEC’s activation analysis service, 
now available on a broad scale to industrial 
organizations, is announced in issue No. 11 of 
“Radioactivity at Work,” distributed by the 
Pittsburgh firm. 


A Steep INpucer. For the first time in 
history an electronic sleep inducer has been 
put on the market. Restful sleep can now be 
obtained electronically through the use of the 
new transistorized Sleepatron manufactured 
by Gardiner Electronics Co., Phoenix, Arizona. 
A study and a survey were made to discover 
the type of sound that would best induce 
sleep, and it was found that the sound of falling 
rain gave the maximum results. The Sleepatron 


produces this sound. Improved sleep response 
is also due to the fact that this device drowns 
out sleep-disturbing noises. It is completely 
portable and is powered for 1,000 hours on the 
four self-contained flashlight batteries. 


AMERICAN ASSOCIATION FOR CLEFT PALATE 
REHABILITATION. The American Association 
for Cleft Palate Rehabilitation will hold its 
Seventeenth Annual Convention at the Sheraton 
Hotel in Philadelphia on Thursday, Friday 
and Saturday, April 30, May 1 and 2, 1959. 
This Association is composed of medical, dental 
and paramedical specialists who are interested 
in the rebabilitation of persons with cleft lips 
and palates. Further information may be obtained 
from D. C. Spriestersbach, Ph.D., Office of 
Secretary-Treasurer, Department of Otolaryn- 
gology, University Hospitals, Iowa City, Iowa. 


Nutrition Founpation, A. M. A. Give RE- 
SEARCH FELLOwsHiPs. Ten fellowships for 
research in clinical nutrition have been awarded 
by the American Medical Association Council 
on Foods and Nutrition and the Nutrition 
Foundation, Inc. 

The announcement of the awards appeared 
in a recent issue of the J. A. M. A. They were 
given in honor of Dr. Paul Gyorgy, Professor 
of Pediatrics at the Hospital of the University 
of Pennsylvania. Dr. Gyorgy won the 1957 
Goldberger Award, given by the A. M. A. and 
the Nutrition Foundation for contributions to 
the knowledge of nutrition. 

The Nutrition Foundation was organized by 
food and related manufacturers in 1941 to help 
develop a program of research and to support 
educational measures that will help make the 
science of nutrition more effective for all people. 

The fellowships are granted to medical 
students for research in some phase of clinical 
nutrition during the non-academic portion of 
the school year. The grants consist of $600 and 
are awarded through senior investigators. 

These grants are part of the joint effort of 
the Nutrition Foundation and the Council on 
Foods and Nutrition to stimulate staff mem- 
bers and students in medical schools “to take 
a more active interest in the science of nutrition 
as an integral part of medical practice,” the 
Journal report said. 
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THE SURGEON’S MART 


’s Inflatable Breast 
For P atient P rotection Form for Mastectomy 


Patients 
Designed for safety and OF 


secrecy ... maximum com- 

fort. The form is a contour- 4 % 
shaped inflatable plastic in- YR 

sert that fits in either bra -_ \ 
pocket. Can be inflated to —: 
exact size desired. 


CAMP ’s Simple 


One Piece Abdominal 
Binder 

Made from white woven 

elastic with front panel of 


The Posey Safety Belt foam rubber vulcanized to pu 


entle and effective. We suggest nurses instructe e 
to use safety belt after pone so that patient will flannel for comfort. Three 5 


not fall or get out of bed. alternating buckles and 
Standard Model: S-141, $6.45. Extra-hea model: straps for side closing 
P-453. Riveted tructi ith keyl . : 
a iveted construction with keylock buckles, $19.50 The high top of the front 


J. T. POSEY COMPANY panel can be reversed for 


2727 E. Foothill Blvd., Dept. AJS low abdominal incisions. 


Pasadena, California S.H. CAMP & COMPANY, Jackson, Michigan 
World’s largest manufacturer of Anatomical Supports 


Coming 


ROLO-DERMATOME 


@ Simple, fast blade 
Changing...always 


The American Journal of ready. 


@ Graft thickness 
Surgery easily regulated. 


@ Rolls...requires no 
skin preparation. 


in 


Rolo-Dermatome guaranteed for two years. 


Orthopedicframe Company Kalamazoo, Mich, 
Papers of the 
American Society of Maxillofacial te A D i U , M 


Surgeons 
read at the R A 


12th Annual Meeting 
held in Boston, Massachusetts SEEDS — 


Mav. 1958 THE RADIUM EMANATION CORP. 
” GRAYBAR BUILDING, NEW YORK 17, N. Y. 


MURRAY HILL 3-8636 


December 1958 


In answering advertisements please mention The American Journal of Surgery 
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to burns, incisions. granw 
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...without wound-adherence! 


The new sterile OWENS® Non-Adherent Surgical Dressing is “an ideal refine- 
ment in wound dressing technic." This exclusive semi-permeable rayon fabric 
prevents capillary penetration without ointment or other impermeable coatings 
to hinder healing. Painful tearing of wound surfaces is minimized . . . better, 
more rapid healing is assured. 


Double-wrapped dressings packaged sterile in individual envelopes ready SALES OFFICE: DANBURY. CONN. 
for use on burns, incisions, granulating areas, skin graft sites, or wherever 2, oucens OF DAVIS & CECK BRAND SUTURES 
superior cosmetic result is desired. Sizes: 3” x 8” and 8” x 12”. AND vim® BRAND HYPODERMIC SYRINGES AND 


NEEDLES. DISTRIBUTED IN CAWADA BY: CYANAMID 
OF CANADA LIMITED, MONTREAL 16, P.Q. 


_ AMERICAN CYANAMID COMPANY 
SURGICAL PRODUCTS DIVISION 
NEW YORK, N.Y. 


'Yhomson, J. E. M.: Am. J. Surgery 91:413 1955 
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new orally potent analgesic 'L E Ti 


ANILERIDINE 


unsurpassed even for 


WHAT INVESTIGATORS SAY: 


e In one series of 100 patients who received 60 mg. of anileridine every 4 hours for a 
24-hour period, 95% reported relief of pain. 


e “...a potent analgesic with high oral activity and relatively mild side reactions.”* 


e In 300 patients, anileridine used as a primary anesthetic agent, “appeared to be 
more potent than meperidine . . . analgesia persisted up to 3 hours postoperatively.”’* 


e Two and one-half times as potent an analgesic as meperidine.‘ 


e In a comparative study of 278 patients ‘LERITINE’ gave profound relief with po- 
tency equal to morphine with minimal side effects. ° 


RECOMMENDED DOSAGE: ORAL: Adults—25 mg. repeated every 6 hours if necessary. 
Up to 50 mg. (or more frequent 25 mg. doses) for severe pain. SUBCUTANEOUS AND 
INTRAMUSCULAR: Adults—25, to 50 mg. An initial dose of 25 mg. is adequate in most 
instances for moderate pain. If insufficient, 50 mg. should be given, or for unusually 
severe pain—75 mg. INTRAVENOUS: Adults—50 to 100 mg. added to 500 cc. of 5 per 
cent dextrose solution. Inject 5 to 10 mg. slowly, followed by the amount desired at a 
relatively slow drip. PRECAUTIONS: The rare instances of respiratory depression some- 
times seen wich ‘LERITINE’ and other potent narcotic analgesics can be readily re- 
versed with the antagonist NALLINE® (N-Allylnormorphine). ‘LERITINE’ may be 
habit forming. Subject to Federal Narcotic Law. SUPPLIED: ORAL: Tablets ‘LERI- 
TINE’ anileridine, 25 mg. each (present as the dihydrochloride); bottles of 100 and 
500. PARENTERAL: ‘LERITINE’ available as Injection ‘LERITINE’ anileridine, 25 
mg./cc. (present as the phosphate); in boxes of 25 1-cc. and 25 2-cc. ampuls, and in 
30-cc. Vials. 


Additional information is available to physicians on request. 
LERITINE and NALLINE are trade-marks of Merck & Co., Inc. 


1. Keesling, R., Hinds, E. C., and Keats, A. S.: Principles of Drug Evaluations in Dental Surgery: 
Antihistamines and Analgesics: (Paper read at the Thirty-fifth Gen. Meeting of the International 
Assoc. for Dental Research: Atlantic City, March 21-24, 1957). 2. Orahovats, P. D., Lehman, E. G., 
Chapin, E. W.: Pharmacology of Ethyl-l-(4-Aminophenethyl)-4-Phenylisonipecotate, Anileridine, 
A New Potent Synthetic Analgesic: Journal of Pharmacology and Experimental Therapeutics, 
Vol. 119, No. 1, (January) 1957. 3. Stage, J. T.: Anileridine as an Anesthetic Agent: Journal of 
the Florida Medical Association 44:143-145 (August) 1957. 4. Keats, A. S., Telford, J., Kurosu, Y.: 
Studies of Analgesic Drugs: Anileridine Dihydrochloride: Anesthesiology 18:690-697 (September- 
October) 1957 . 5. Riffin, I. M., Preisig, R., Wheaton, H. H., Landman, M. E., and Schwarz, B. E.: 
““A New Synthetic Analgesic, Anileridine,” Scientific Exhibit, 106th A.M.A. Annual Meeting, 


New York; June 3-7, 1957. 
€p MERCK SHARP & DOHME 


DIVISION OF MERCK & CO., INC., PHILADELPHIA 1, PA. 
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